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ABSTRACT 
Econometr ic  analys is  of  the  res ident ia l  const ruct ion indust ry  indi­
cated that  a  federa l  t imber  re lease  pol icy  t ied  to  shor t - run cycles  in  
housing const ruct ion i s  inconsis tent  wi th  the  goal  of  economic s tabi l i ty .  
The resul ts  of  th is  analys is  combined wi th  Adams (1974)  indicated that  a  
one percent  increase  in  housing demand and supply  would require  more  than a  
doubl ing of  the  volume of  t imber  re leased from Nat ional  Fores t .  The ef fect  
would be  to  s t imulate  housing s tar ts  more  than sa les ,  increas ing the  inven­
tory  of  unsold  uni ts  and ampl i fying the  housing cycle .  Addi t ional  re leases  
would need to  be  in i t ia ted  more  than two years  before  the  expected peak in  
housing const ruct ion.  Pol icy  ac t ions  requir ing lead t imes  of  th is  magni­
tude are  l ikely  to  be  counterproduct ive .  I t  i s  not  poss ible  to  re l iably  
predic t  th is  far  ahead.  An even f low of  t imber  f rom nat ional  fores ts ,  
adjus ted for  long-run demand t rends  to  the  extent  poss ible  given the  pro­
duct ive  capaci ty  of  the  fores ts ,  i s  consis tent  wi th  the  goal  of  economic 
s tabi l i ty .  
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CHAPTER I .  INTRODUCTION 
The object ive  of  th is  s tudy was to  determine i f  increas ing the  a l low­
able  cut  on Nat ional  Fores ts  in  response  to  per iodic  peaks  in  housing con­
s t ruct ion i s  consis tent  wi th  the  nat ional  goals  es tabl ished for  housing 
s tar ts  and the  management  of  Nat ional  Fores ts .  The Execut ive  Branch of  the  
U.S.  Government  i s  per iodical ly  requested to  increase  the  a l lowable  cut  f rom 
Nat ional  Fores ts  in  response  to  increas ing lumber  pr ices  (Commit tee  on 
Banking and Currency,  1969) .  Suppor ters  contend that  increased harves ts  
would moderate  the  increase  in  lumber  pr ices  and thereby encourage housing 
const ruct ion.  Dissenters  contend that  the  exis t ing pol icy  of  bas ing the  
a l lowable  cut  on the  long-run product ive  capaci ty  of  the  fores t  i s  consis t ­
ent  wi th  the  long t ime per iods  needed to  produce a  t imber  crop,  the  s t ra te­
gic  ro le  of  fores t  resources ,  and the  provis ion of  the  many non-market  
benef i t s  produced on the  Nat ional  Fores ts .  
A decis ion to  supercede the  exis t ing pol icy  should  be  based on know­
ledge of  the  l ikel ihood of  achieving the  s ta ted  object ives  and the  ef fects  
on o ther  sectors  of  the  economy.  Previous  s tudies  have indicated the  
di rect ion and magni tude of  the  response  of  lumber  pr ice  to  increased harves t  
levels  (Adams,  1974;  Adams and Blackwel l ,  1973;  Robinson,  1974) .  However ,  
the  ef fect  of  changes  in  lumber  pr ice  on housing s tar ts  has  not  been ade­
quate ly  determined.  
A model  of  the  res ident ia l  const ruct ion indust ry  was  used to  quant i fy  
the  re la t ionship  between housing s tar ts  and lumber  pr ice .  These  resul ts  
were  combined wi th  those  of  Adams (1974)  and Robinson (1974)  to  provide  the  
l inkage between the  a l lowable  cut  and housing s tar ts .  
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Problem Sta tement  
The fores t  resources  of  the  Uni ted Sta tes  provide  a  wide range of  goods  
and services .  A major  consumptive  use  i s  the  product ion of  lumber ,  p lywood,  
and o ther  wood products  for  housing.  Anoroximately  one th i rd  of  the  sof t ­
wood lumber  and plywood produced in  1970 was  used to  produce new housing 
(U.S.F.S. ,  1973) .  "A decent  home and sui table  l iv ing environment  for  every  
American family"  has  been the  s ta ted  goal  of  nat ional  housing pol icy  s ince  
194-9.  This  goal  was  es tabl ished by Congress  and was  reaff i rmed and quant i ­
f ied  in  the  1968 Housing Act .  The product ion goal  es tabl ished was 25 
mi l l ion uni ts  over  a  ten  year  per iod.  
The a t ta inment  of  th is  goal  has  proven to  be  very  d i f f icul t .  Housing 
const i tu tes  between twenty  and for ty-f ive  oercent  of  to ta l  pr ivate  borrowing 
(Board of  Governors ,  Federal  Reserve  System,  1972)  and the  avai labi l i ty  
and cos t  of  f inancing are  the  pr imary determinants  of  the  level  of  housing 
s tar ts  (Ricks ,  1973) .  Pol icy  makers  have,  therefore ,  had d i f f icul ty  in  
i sola t ing housing f rom overal l  economic condi t ions .  Const ruct ion i s  
s t imulated by monetary  pol ic ies  which reduce long- term in teres t  ra tes  and 
s t imulate  the  f low of  funds  tc  mortgage markets-  Such pol ic ies ,  however ,  
tend to  accelera te  overal l  economic expansion and the  ra te  of  inf la t ion.  
Pol ic ies  d i rec ted a t  temper ing expansion and inf la t ion reduce the  supply  of  
mortgage funds  and consequent ly  the  level  of  s tar ts .  
Nat ional  housing goals  are  used as  one jus t i f ica t ion for  a l ter ing the  
t imber  re lease  Dol icy fol lowed by the  U.S.F.S.  (Robinson,  1974) .  The avai l ­
abi l i ty  of  suff ic ient  quant i t ies  of  lumber  and wood products  i s  v i ta l  to  the  
housing indust ry .  A major  shor tage  of  lumber  and plywood would undoubtedly  
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reduce the  number  of  s tar ts  in  the  shor t - run and af ter  the  use  of  re la t ively  
more  expensive  wood subst i tu tes  are  incorporated the  long-run level  may be  
reduced.  To date  the  quest ion has  not  been one of  absolute  scarc i ty  but  
ra ther  the  marginal  e f fec t  of  t imber  suppl ies  on lumber  and plywood suppl ies  
and pr ices ,  and the  impact  of  these  on the  pr ice  of  housing and number  of  
s tar ts .  
Economic background 
The need to  consider  housing ar ises  from the  operat ional  character is ­
t ics  of  the  U.S.  economy.  The shor t - run impar t  of  general  economic condi­
t ions  i s  t ransmit ted  to  the  lumber  indust ry  pr imar i ly  through housing.  The 
cycl ica l  nature  of  the  U.S.  economy in  general  and housing const ruct ion in  
par t icular  create  a  h ighly  var iable  demand for  wood products .  The resul t ing 
cycles  in  the  housing and wood products  indust r ies  lead to  ineff ic iency and 
capaci ty  const ra ints .  These  fac tors  must  be  considered by the  publ ic  agen­
c ies  having a  s ignif icant  inf luence on these  indust r ies .  
Business  cycles  A bas ic  unders tanding of  the  causes  of  business  
cycles  and a  sys temat ic  way to  descr ibe  them are  necessary  for  la ter  d is­
cuss ions .  Sta ted  in  the  most  s impl is t ic  way the  cycles  ref lec t  the  adjusr-
ment  of  the  economy.  The level  of  economic ac t iv i ty  i s  determined by pre­
vai l ing condi t ions  and the  expecta t ions  of  producers  and consumers .  During 
expansionary per iods  expecta t ions  are  good.  Investment  expendi tures  increase  
causing a  mul t ip l ier  ef fect .  Product ion increases  and a  momentum i s  bui l t .  
The expansion wi l l  eventual ly  exceed the  level  of  ac t iv i ty  which can be  
suppor ted in  the  longer  run.  The credi t  which suppor ted the  expansion wi l l  
t ighten.  Consumption wi l l  level  of^  and inventor ies  wi l l  bui ld  above 
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desi red levels .  These  contract ionary  forces  wi l l  eventual ly  exceed the  
expansionary forces  causing the  expansion to  peak.  The contract ionary  
forces  then develop momentum as  inventor ies  are  reduced and o ther  inves t ­
ments  decl ine .  The sever i ty  of  the  contract ion wi l l  depend to  a  large  extent  
on the  associa ted decrease  in  consumption.  The contract ionary  forces  wi l l  
d iminish  as  inventory  adjus tments  are  completed and product ion capaci ty  
drops  below des i red levels .  Investment  wi l l  then increase ,  in i t ia t ing the  
next  cycle .  
Business  cycles  are  not  cycles  in  a  precise  mathemat ical  sense .  They 
are  i r regular ly  recurr ing per iods  of  expansion and contract ion.  Their  most  
obvious  character is t ics  are  peaks  and t roughs .  The Nat ional  Bureau of  
Economic Research i s  responsible  for  dat ing the  peaks  and t roughs ,  referred 
to  as  reference dates  for  compar ison purposes .  Other  informat ion i s  a lso  
documented.  Such fac tors  as  the  degree  of  var ia t ion are  determined but  are  
d i f f icul t  to  quant i fy  except  for  speci f ic  per iods .  The per iodic i ty  (modu­
la t ion)  and ampl i tude are  used to  measure  the  length  and degree  of  a  cycle .  
Housing cycles  (Figure  1)  general ly  have a  shor ter  per iodic i ty  and 
greater  ampl i tude than the  cycles  in  e ther  indust r ies  (Grebler .  1960:  
Grebler ,  Blank and Winnick,  1956) .  The cycles  have been found to  be  counter­
cycl ica l  to  general  economic ac t iv i ty  s ince  WW I I  (Mead.  1961;  Pol lock,  
1973) .  Tne peaks  and t roughs  in  housing occur  before  those  in  the  general  
economy.  This  can be  a t t r ibuted in  general  to  the  high corre la t ion between 
housing s tar ts  and the  avai labi l i ty  of  funds .  More speci f ica l ly ,  i t  can be  
a t t r ibuted to  governmental  a t tempts  to  s tabi l ize  the  economy.  These  fac tors  
wi l l  be  d iscussed in  greater  deta i l  in  the  pol icy  sect ion.  
Figure  1 .  Housing Star ts ,  1-Fam11y Uni ts .  Trend-Cycle  Component  
1200 
tn 
cr 
1970 1971 1972 1973 1974 
6 
Cycles  in  the  lumber  and wood products  indust ry  are  coincident  wi th  
the  housing cycles  (Figure  2) .  Since  the  indust ry  i s  a  fac tor  market  for  
housing i t  i s  to  be  expccted that  the  re la t ionship  i s  dominated by the  
housing s ide .  The cycl ica l  var ia t ion extends  to  the  log market  (Figure  3) .  
The ef fect iveness  of  a  f lexible  t imber  re lease  pol icy  would depend on 
the  adminis t ra tor ' s  abi l i ty  to  make re leases  so  that  the  ef fects  would be  
fe l t  in  the  products  market  a t  the  same t ime as  the  demand pressures  f rom 
housing.  This  would require  the  abi l i ty  to  make consis tent  predic t ions  
concerning the  lag  t imes  between an ac t ion and the  af fect  a t  each succes­
s ive  market  level  (Adams,  1974) .  I t  would a lso  be necessary  to  es t imate  
the  ef fect  in  quant i ta t ive  terms.  
The decis ion to  implement  a  f lexible  re lease  pol icy  should  be  made 
only  i f  a  procedure  can be  developed to  determine the  t iming and quant i ty  
of  re leases .  The danger  to  be  avoided i s  cycl ic  re inforcement  f rom an 
improper ly  adminis tered pol icy .  The inabi l i ty  of  the  Federal  Reserve  Board 
to  ef fect ively  control  shor t - run general  business  cycles  has  been credi ted  
to  thei r  inabi l i ty  to  proper ly  t ime thei r  open-market  opera t ions .  Their  
ac t ions  have been c i ted  as  re inforc ing the  cyclcs  (Grsblcr ,  1960) .  This  
should  serve  as  an indicat ion of  the  d i f f icul t  nature  of  the  problem.  
Markets  The abi l i ty  to  make the  predic t ions  needed to  adminis ter  
a  f lexible  t imber  re lease  pol icy  requires  a  sophis t ica ted level  of  market  
exper t ise .  This  exper t ise  i s  a lso  needed to  answer  the  more  bas ic  quest ion 
of  whether  or  not  the  pol icy  would have any af fect  a t  a l l  on housing.  Two 
major  indust r ies  and three  markets  are  involved.  The indust r ies  are  lumber  
and wood products ,  and res ident ia l  const ruct ion.  The markets  a re  log,  lumber  
and wood products ,  and housing.  
Figure  2 .  Lumber  Shipments ,  Trend-Cycle  Component  
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Figure  3 .  Stumpage Pr ice ,  Trend Cycle  Component  
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An evaluat ion of  the  potent ia l  ef fect iveness  of  the  pol icy  requires  
that  the  ef fects  be  t raced through these  markets .  The es tabl ishment  of  
causal  re la t ionships  i s  des i rable ;  however ,  the  complexi t ies  of  the  markets  
make th is  d i f f icul t .  
The lumber  and wood products  indust ry  i s  highly  d ivers i f ied .  I t  i s  
composed of  numerous  f i rms of  varying s ize .  No one f i rm has  s ignif icant  
control  of  the  lumber-and-wood products  market  (Mead,  1954) .  However ,  
compet i t ion i s  l imi ted in  many local  log markets  (Mead and Hamil ton,  1968) .  
This  resul ts  f rom the  presence of  few f i rms in  many market  areas  and the  
dependence of  many f i rms on publ ic  t imber .  These  character is t ics  have two 
impl ica t ions .  F i rs t ,  the  large  number  and d ivers i ty  of  f i rms makes  i t  d i f ­
f icul t  to  develop aggregate  causal  re la t ionship  based on an  analys is  of  
individual  f i rm behavior .  Second,  the  dependence of  many f i rms on publ ic  
t imber  p lace  the  t imber  management  agencies  in  a  posi t ion of  control  and 
socia l  responsibi l i ty .  
The lumber  and wood products  market  i s  composed of  a  sys tem of  sup­
pl iers ,  wholesalers ,  and re ta i lers .  Transpor ta t ion i s  a  major  fac tor  
because  or  the  d ispers icr .  of  the  v.-ccd producing and consuming centers .  The 
extent  to  which each market  par t ic ipant  controls  ac t iv i ty  was es t imated.  A 
f lexible  pol icy  would be  ef fect ive  only  i f  the  market  s t ructure  a l lowed 
adjus tments  to  be  passed through to  the  f inal  consumer .  
The housing market  has  been extensively  analyzed.  However ,  conclus ive  
analyt ica l  resul ts  regarding many aspects  have not  been obta ined.  The 
market  character is t ics  which lead to  th is  s i tuat ion are ,  
1 0  
1.  product  heterogenei ty :  Housing uni ts  vary  great ly  in  s ize  
and qual i ty .  The development  of supply  and demand re la t ionships  i s  res t r ic ted  
by the  lack of  a  s tandard uni t  of  measure .  
2 .  uni t  pr ice :  Rela ted to  product  heterogeni ty  i s  the  lack of  a  
per  uni t  pr ice /value  for  a  s tandard uni t  of  housing.  
3 .  data  avai labi l i ty :  Data  ser ies  are  not  avai lable  for  many of  
the  bas ic  demand and supply  fac tors .  Most  notable  i s  the  lack of  pr ice  
data .  
4 .  market  d ivers i ty :  The market  i s  composed of  a  large  number  
of  f i rms which vary  in  s ize  from the  individual  contractor  to  the  large  
indust r ia l  bui lder .  
5 .  investment  purchase:  A housing purchase  i s  a  major  inves tment  
requir ing long- term f inancing for  most  consumers .  This  t ies  ac t iv i ty  to  the  
f inancia l  and capi ta l  markets .  
The economic ro le  of  lumber  and wood products  in  the  housing market  has  
received l i t t le  a t tent ion.  The predominant  assumpt ion f rom the  housing 
economist ' s  point  of  view i s  that  the  ro le  i s  minimal .  They point  to  the  
fac t  that  these  inputs  const i tu te  no more  than 20 percent  of  the  const ruc­
t ion cost  of  the  typical  s ingle-family  uni t .  When f inancing costs  are  added 
the  percentage drops  to  less  than 8  percent  of  the  to ta l  cos t .  I t  i s  fe l t  
that  th is  precludes  the  cos t  of  lumber  and wood products  f rom being a  s ig­
ni f icant  market  fac tor .  The va l id i ty  of  th is  assumpt ion i s  re inforced by 
the  low housing pr ice  e las t ic i t ies  obta ined from econometr ic  s tudies .  Most  
s tudies  y ie ld  es t imates  in  the  neighborhood of  -1  (Muth,  1950) .  This  im­
pl ies  that  the  overal l  long-run market  response  to  changes  in  lumber  and 
wood products  pr ices  should  be  negl ig ible .  
1 1  
Most  of  the  econometr ic  s tudies  have been based on s tock models .  This  
means  tha t  pr ice  ef fects  are  def ined in  terms of  the  to ta l  s tock of  housing.  
However ,  the  impact  of  lumber  and wood products  pr ice  adjus tments  i s  fe l t  
pr imar i ly  in  the  supply  funct ion for  new uni ts .  Maisel  (1970)  contends  that  
credi t  has  no impact  on the  under lying demand for  housing.  The avai labi l i ty  
of  f inancing and the  number  of  uni ts  in  the  unoccupied inventory  are  the  
pr incipal  determinants  of  the  level  of  s tar ts .  
The theory of  the  f i rm indicates  that  the  individual  bui lder  analyzes  
the  inventory  in  h is  area  to  determine the  l ikel ihood that  an addi t ional  
uni t  wi l l  se l l .  He then balances  h is  cos ts  agains t  the  pr ice  obta inable  
for  the  type of  uni t  being considered.  Burnham (1973)  repor ted that  75 
percent  of  s tar ts  are  specula t ive  in  nature ,  being r i sk- taking ventures  by 
bui lders .  Al though the  u l t imate  consumer  may be  aware  of  pr ice  t rends  in  
the  lumber  market ,  he  shops  for  a  housing uni t ,  not  i t s  components .  This  
argument  i s  suppor ted by the  observat ion that  the  bui ld ing indust ry  i s  the  
f i rs t  to  voice  concern wi th  lumber  and wood products  pr ice  increases .  
The general  equi l ibr ium impl icat ions  of  a  f lexible  re lease  pol icy  must  
a lso  be considered.  The pol icy  would be  implemented dur ing per iods  of  h igh 
ac t iv i ty  in  both  the  housing and lumber  and wood products  indust r ies .  In  
the  shor t - run the  maximum level  of  ac t iv i ty  i s  const ra ined by capaci ty .  
Addi t ional  s t imulus  when product ion i s  a t  or  near  capaci ty  creates  inef­
f ic iencies  and fur ther  pr ice  increases .  I t  i s  poss ible  that  the  re lease  of  
addi t ional  t imber  could  ac tual ly  dr ive  up the  cos ts  of  the  end product ,  
i . e .  lumber  and wood products ,  and housing;  even i f  log pr ices  were  reduced.  
The impact  would a lso  be  fe l t  by the  o ther  sectors  of  the  economy which use  
lumber  and wood products .  
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The poss ibi l i ty  that  the  housing indust ry  over-produces  dur ing boom 
per iods  has  been noted wi thin  the  housing indust ry .  An indust ry  analys t  
noted in  a  1972 review that  i t  i s  poss ible  to  predic t  wi th  a  fa i r  degree  of  
accuracy demand for  a  3-5  year  per iod (McKinley,  1972) .  He pointed out  
that  1 ,370,000 uni ts  were  needed per  year  to  handle  the  r i se  in  famil ies  
and s ingles  l iv ing in  separa te  quar ters .  Another  725,000 uni ts  were  needed 
for  replacement .  Of  th is  2 ,100,000 to ta l ,  300,000 would be  met  by mobi le  
uni ts .  This  le f t  1 ,800,000 for  the  const ruct ion indust ry .  However ,  the  
1972 ra te  was a t  2 ,500,000 uni ts .  McKinley concluded that  the  excess  would 
eventual ly  lead to  a  market  g lu t ,  foreclosures ,  bui lders '  fa i lures  and an 
accelera t ion of  the  housing cycle .  The val id i ty  of  th is  conclus ion has  been 
conf i rmed by h is tory .  The unwil l ingness  of  agencies  such as  the  Federal  
Home Loan Bank to  t ighten as  wel l  as  loosen the  avai labi l i ty  of  funds  was  
c i ted  as  a  contr ibut ing fac tor .  
Pol  icy  background 
The pol ic ies  re levant  to  the  problem are  general  economic,  housing and 
fores t ry .  Economic pol icy  i s  adminis tered by the  Federal  Reserve  System in  
response  to  monetary  condi t ions  and the  Execut ive  and Legis la t ive  branches  
wi th  the  federa l  budget .  At tempts  have been made to  insula te  housing f rom 
general  economic condi t ions;  however ,  success  has  been l imi ted (Board of  
Gov. ,  FRB,  1972) .  Fores t  pol icy  has  not  been dominated by one use .  The 
publ ic  agencies  ocntrol l ing t imber  pruduct io i"!  a re  accountable  for  the  fu l l  
range of  fores t  uses .  
General  economic pol icy  The t radi t ional  economic goals  of  the  U.S.  
have been to  mainta in  high employment ,  a  ra te  of  inf la t ion consis tent  wi th  
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an expanding economy,  and overa l l  s tabi l i ty .  The pol ic ies  used are  f i scal  
and monetary .  
Fiscal  pol icy  i s  the  economic inf luence associa ted wi th  government  
spending and taxing programs.  Two aspects  of  f i scal  pol icy  are  re levant  to  
the  problem.  F i rs t ,  an  increas ing por t ion of  to ta l  economic ac t iv i ty  i s  
a t t r ibutable  to  government  spending.  Second,  governmental  spending has  
emphasized defense  a t  the  expense  of  o ther  sectors  of  the  economy.  Between 
1950 and 1969 the  propor t ion of  to ta l  GNP accounted for  by governmental  
uni ts  increased by approximately  10 percent  whi le  housing 's  share  decreased 
by over  three  percent ,  f rom 6 .9  to  3 .5  percent .  The a t ta inment  of  the  
housing goals  es tabl ished by Congress  would require  the  re turn  of  housing 's  
share  to  the  1950 's  level  of  around 6  percent  (Bowers ,  1971) .  This  would 
require  a  major  economic adjus tment ,  inc luding increased capaci ty  in  the  
lumber  and wood products  indust ry  and increased t imber  harves ts .  
Fiscal  pol icy  has  very  l i t t le  impact  on the  shor t - run var ia t ion in  
housing ac t iv i ty .  Government  housing programs are  di rected pr imar i ly  a t  
increas ing the  eff ic iency of  the  mortgage markets .  Limited amounts  a re  
spent  on low income housing.  
A major  por t ion of  the  shor t - run var ia t ion in  housing ac t iv i ty  can be  
a t t r ibuted to  monetary  condi t ions .  The pr incipal  monetary  pol icy  tool  used 
i s  open-market  opera t ions .  This  i s  the  means  by which the  money supply  i s  
control led .  The mechanism i s  to  change the  volume of  loanable  funds  in  the  
capital markets by buying and selling bends. The money supply changes when 
addi t ional  funds  are  borrowed and spent  for  rea l  goods  and services  or  the  
volume of  new loans  i s  reduced.  The supply  of  mortgage funds ,  a  major  seg­
ment  of  the  por t fol ios  of  most  banks ,  i s  d i rect ly  af fected.  
1 4  
The supply  of  mortgage funds  i s  a lso  affected by the  changes  in  in teres t  
ra tes  resul t ing from monetary  control .  Mortgage ins t ruments  are  long term 
making thei r  re turn  subject  to  r i sk  due to  changing in teres t  ra tes .  Mort ­
gages  are  a lso  highly  individual ized and res t r ic ted  to  local  markets .^  
Mortgage paper  must  compete  wi th  ins t ruments  wi th  uncontrol led  ra tes ,  e .g .  
U.S.  Treasury Notes  and bonds .  
Housing pol icy  There  i s  present ly  no c lear ly  def ined comprehensive  
nat ional  housing pol icy .  The Housing Act  of  1968 deals  wi th  housing a lone.  
A comprehensive  housing pol icy  would es tabl ish  the  pr ior i ty  of  housing goals  
in  re la t ion to  the  other  economic goals .  This  i s  most  important  wi th  re­
spect  to  over-a l l  economic s tabi l iza t ion.  The most  s ignif icant  aspect  of  
federa l  housing pol icy  deals  wi th  th is  problem.  
Al l  governmental  and quasi -governmental  uni ts  having an impact  on 
housing have been d i rec ted to  take  account  of  the i r  impact .  The heavies t  
burden fa l l s  on the  Federal  Reserve  System.  However ,  the  FED's  e f for ts  a t  
insula t ing the  mortgage and housing market  f rom monetary  impact  have been 
secondary to  over-a l l  economic s tabi l iza t ion (Board of  Gov. ,  FRB,  1972) .  
The ucDartmsnt  of  Housing and Urban Development  has  d i rec t  responsi ­
b i l i ty  for  housing programs.  Perhaps  thei r  greates t  contr ibut ion has  been 
the  development  of  a  secondary mortgage market .  The opera t ions  of  GNMA and 
2  FNNA provide  a  means  for  mortgage ins t ruments  to  compete  on a  more  favorable  
^This  i s  changing wi th  the  expansion of  secondary mortgage markets  
backed by government  agencies .  
^No longer  d i rec t ly  control led  by HUD. 
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basis  in  the  funds  market .  The FHA and VA mortgage insurance programs are  
a lso  v i ta l  to  secondary market  opera t ions .  
In  summary,  federa l  housing pol icy  i s  not  capable  of  control l ing 
housing ac t iv i ty  to  the  extent  that  the  shor t - run housing cycles  can be  
e l iminated.  The cycles  wi l l  remain a  bas ic  market  character is t ic  for  the  
immediate  fu ture .  
Fores t  pol icy  The U.S.  Fores t  Service  i s  the  pr imary federa l  agency 
responsible  for  fores t  pol icy .  The large  land areas  control led  must  provide  
the  fu l l  range of  fores t  resources .  Demands for  increased t imber  product ion 
come a t  the  same t ime that  o ther  groups  are  demanding tha t  greater  emphasis  
be  g iven to  nonconsumptive  uses .  In  tes t imony before  the  House Commit tee  
on Banking and Currency (hear ings  on the  r i s ing costs  of  housing:  lumber  
pr ice  increases) ,  Arthur  W. Greeley,  Assoc.  Chief ,  U.S.F.S.  s ta ted:  
There  have been many suggest ions  that  the  Fores t  Service  
increase  a l lowable  cuts  on the  nat ional  fores ts  to  meet  
the  problems of  t imber  suppl ies  and pr ices .  For  example ,  
some are  demanding that  a l lowable  cuts  be  increased 10 to  
15 percent  a rbi t rar i ly  to  meet  the  emergency.  This  would 
be  unwise  conservat ion management ,  even i f  poss ible  under  
var ious  const ra ints  af fect ing management  of  the  nat ional  
fores ts . !  
The volume of  t imber  lo  be sold  i s  determined by an a l luwable  cut  ca l ­
cula t ion made for  each working c i rc le .  The a l lowable  cut  for  a  g iven per iod 
i s  determined wi thin  the  const ra int  of  providing a  cont inuous  f low of  ap­
proximately  equal  volume.  The a l lowable  cut  i s  propor t ioned in to  speci f ic  
t imber  sa le  uni ts  which are  auct ioned off  to  the  highest  b idder .  A minimum 
1 Hear ings  before  the  Commit tee  on Banking and Currency,  HR,  91s t  Con­
gress ,  1s t  Sess ion on Ris ing Costs  of  Housing Lumber  Pr ice  Increases ,  Sup.  
Doc.  1969,  P .  51.  
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bid  pr ice  i s  es tab l i shed  to  assure  a  fa i r  re turn  to  the  publ ic .  Sa le  con­
t rac ts  inc lude  a  comple t ion  t ime l imi t .  Therefore ,  the  volume and t iming 
of  t imber  sa les  i s  cont ro l led  by the  U.S.F .S .  
This  pol icy  has  come under  a t tack  in  regard  to  the  volume of  t imber  
re leased  for  sa le  and the  manner  in  which  i t  i s  so ld .  The  major  c r i t ic i sms 
of  the  a l lowable  cu t  ca lcula t ion  dea l  wi th  fa i lure  to  inc lude  the  increase  
in  growth  resu l t ing  f rom more  in tens ive  management .  Opponents  a l so  argue  
tha t  addi t ional  re leases  a re  jus t i f iab le  to  e l iminate  the  t imber  was te  
assoc ia te  wi th  o ld-growth  s tands .  Henry  Vaux has  s ta ted  tha t  present  
pol ic ies  could  double  t imber  pr ices  in  Cal i forn ia  by  the  year  2000 (Reid ,  
1975) .  He be l ieves  tha t  the  surp lus  t imber  on  the  Nat ional  Fores t  commer­
c ia l  t imber  lands  could  be  used  to  modera te  th i s  pr ice  r i se  and suppor t  the  
indus t r ies  and communi t ies  dependent  o ; i  th i s  resource .  
The  sa les  procedure  used  has  a l so  been  c r i t ic ized .  F i rs t ,  sa les  vol ­
ume i s  be low the  a l lowable  cu t  in  some a reas  because  of  adminis t ra t ive  and 
envi ronmenta l  cons t ra in ts .  "Companies  throughout  the  West  depending  on  
Nat ional  Fores t  t imber  see  the  government  se l l ing  only  80% of  what  i t  says  
could  be  so ld .The  cont rac t  fu l f i l lment  t ime spec i f ica t ions  a re  c i ted  as  
another  fac tor  res t r ic t ing  the  ab i l i ty  of  the  indus t ry  to  adapt  to  changing  
condi t ions .  Numerous  po l icy  a l te rna t ives  have  been  sugges ted  (Mead and  
Hamil ton ,  1968;  Zivnuska ,  1963;  Bent ley ,  1965) .  One such  proposa l  ca l l s  
for  a  purchas ing  quota  sys tem (Teeguarden ,  1969) .  Such a  sys tem would  have  
the  same to ta l  volume removed in  a  g iven  per iod ,  but  the  t iming of  the  
iReid ,  R.  G.  "Fores t  Indus t ry  Problems Traced  to  Government ."  
Western  Timber  Associa t ion ,  Fores t  Fea tures ,  P .  3 ,  1975.  
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removals  could  be  ad jus ted  by a l lowing the  winning  b idders  to  se l l  a  por t ion  
of  the i r  quota  to  o ther  f i rms .  Proponents  c la im tha t  such  a  pol icy  would  
lead  to  grea ter  s tab i l i ty  in  the  indus t ry  and reduce  capaci ty  ad jus tments .  
Timber  sa le  pol icy  adjus tments  should  be  based  on  recogni t ion  of  
na t ional  and  loca l  economic  impl ica t ions .  One such  na t ional  goal  must  be  
the  maintenance  of  a  s tab le  lumber  and  wood products  indus t ry  of  suf f ic ien t  
capaci ty .  The  major  fac tor  de termining  capaci ty  i s  hous ing .  Fores t  pol icy  
should  take  account  of  the  shor t - run  impact  of  t imber  re lases  on  the  pr ice  
and quant i ty  of  lumber  and  wood products  ava i lab le  for  hous ing  and the  im­
pac t  on  long-run  indus t r ia l  capac i ty .  
Capaci ty  u t i l iza t ion  
The bas ic  capabi l i ty  of  an  economy to  produce  goods  and  serv ices  i s  
gauged by  var ious  measures  of  capac i ty .  Capaci ty  i s  def ined  as  the  quan­
t i ty  of  output  per  uni t  of  t ime which  a  g iven  s tock  of  p lan t  and equipment  
can  produce .  The  major  d i f f icu l ty  assoc ia ted  wi th  the  es tab l i shment  of  
capaci ty  measures  i s  the  in terpre ta t ion  of  the  te rm "can  produce" .  In  
microeconomic  te rms th is  i s  the  ques t ion  of  product ive  e f f ic iency .  Two 
bas ic  approaches  have  been  used  in  def in ing  ef f ic iency .  One i s  to  def ine  
i t  as  the  output  obta inable  wi th  normal  down- t ime,  opera t ing  speed ,  number  
of  sh i f t s  per  day ,  e tc .  A second i s  to  def ine  i t  in  te rms of  cos t ,  i . e .  
the  output  leve l  assoc ia ted  wi th  the  lowest  average  to ta l  cos t  or  a t  less  
than  some h igh  margina l  cos t .  A th i rd ,  somewhat  unrea l i s t ic  def in i t ion  i s  
the  maximum output  which  i s  ohys ica l lv  poss ib le .  The  l a t te r  i s  the  engi ­
neer ing  def in i t ion .  
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The appropr ia te  def in i t ion  for  a  par t icu lar  indus t ry  depends  on  the  
type  of  product ion  process  involved  and the  product  produced.  E i ther  of  the  
two bas ic  approaches  a re  appropr ia te  for  capi ta l  in tens ive  indus t r ies  wi th  
cont inuous  product ion  processes .  However ,  fo r  such  f ina l  products  as  
appare l  o r  furn i ture  and for  serv ice  indus t r ies  the  two approaches  a re  l ike­
ly  to  g ive  d i f fe r ing  indica t ions  of  capac i ty .  
Another  def in i t iona l  problem i s  the  de terminat ion  of  oroduct  mix  and  
aggregat ion  of  indiv idual  product  capac i t ies .  The  to ta l  capac i ty  for  an  
indiv idual  p lan t  or  an  indus t ry  aggregate  i s  less  than  the  sum of  the  capac­
i t ies  to  produce  indiv idual  products .  Capaci ty  es t imates  a l so  impl ic i t ly  
assume tha t  the  product ive  inputs  requi red  a re  ava i lab le .  These  def in i t ion­
a l  problems a re  the  apparent  reason for  the  appearance  of  capac i ty  a f fec ts  
long before  the  economy reaches  the  sum of  i t s  indiv idual  product  capac i t ies .  
I t  i s  des i rab le  to  e l iminate  these  problems before  aggregat ing  indi ­
vidual  product  capac i t ies .  One poss ib i l i ty  i s  to  def ine  p lant  capaci ty  in  
te rms of  a  "normal"  product  mix .  Another  i s  to  measure  an  indus t ry ' s  
capaci ty  in  te rms of  i t s  l imi t ing  fac tor ,  usua l ly  a  "bot t le  neck"  in  the  
product ion  process .  
The  des i rab i l i ty  of  be ing  ab le  to  measure  capaci ty  a r i ses  f rom the  
inf luence  of  capac i ty  on  pr ices ,  cos ts ,  and  caoi ta l  inves tment .  The  in f lu­
ence  on  pr ice  resu l t s  f rom the  respons iveness  of  pr ice  to  supply-  Supply  
res t r ic t ions  due  to  capaci ty  l imi ts  dur ing  cer iods  of  excess  demand normal ly  
lead  to  pr ice  inf la t ion .  Cos ts  tend  to  r i se  as  capaci ty  l imi ts  a re  reached 
because  of  the  decreas ing  margina l  e f f ic iency  of  addi t ional  inputs  and  
pr ice  increases  for  inputs  resu l t ing  f rom excess  demand in  fac tor  markets .  
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Capaci ty  u t i l iza t ion  i s  a  major  fac tor  de termining  the  leve l  of  demand 
for  new p lan t  and equipment .  Capaci ty  i s  a  fac tor  in  a l l  of  the  inves tment  
theor ies  which  have  been  empir ica l ly  tes ted  in  recent  years .  The  reduct ion  
in  margina l  p rof i t  assoc ia ted  wi th  product ion  leve ls  approaching  capaci ty  
lead  d i rec t ly  to  cons idera t ion  of  increases  in  capaci ty .  
Measures  of  capac i ty  a re  def ined  e i ther  in  te rms of  economic  or  engi ­
neer ing  fac tors .  Engineer ing  measures  a re  based  on ex is t ing  p lant  and 
equipment  and  assume a  g iven  supply  of  laDor ,  mater ia l s ,  and  competent  
management .  Economic  measures  cons ider  cos ts ,  product  demand,  and  a l te rna te  
resource  uses .  Economic  capac i ty  i s  the  poin t  a t  which  addi t ional  output  
cannot  be  suppor ted  by  the  ex is t ing  fac i l i t ies  and a t  which  companies  wi th in  
an  indus t ry  tend  to  buy more  capi ta l  goods  for  expans ion .  The  major  pub­
l i shed  capaci ty  indexes  a re  of  the  economic  type ;  however ,  the  Federa l  
Reserve  index  i s  an  engineer ing  measure .  
The  Whar ton  Index of  Capaci ty  Ut i l iza t ion  i s  based  on  the  Index of  
Indus t r ia l  Product ion  publ i shed  by  the  Board  of  Governors  of  the  Federa l  
Reserve  Sys tem.  The  pr inc ipa l  procedure  used  for  indexing  i s  the  so-ca l led  
" t rend- througn-peaks"  method.  This  procedure  1s  based  on the  assumpt ion  
tha t  a  peak  in  the  index  of  phys ica l  product ion  represents  fu l l  capaci ty  
wi th  a l l  ava i lab le  labor  and fac i l i t ies  u t i l ized .  A s t ra ight  l ine  connect ­
ing  these  peaks  represents  fu l l  capac i ty  and a l l  poin ts  be low th is  l ine  i s  
the  u t i l iza t ion  ra te .  The  Whar ton  Index i s  an  economic  measure ;  therefore ,  
i t  assumes  tha t  the  cos ts  of  labor  and mater ia l s  a re  cons is ten t  wi th  output  
and p rof i t  maximiza t ion .  
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The Nat ional  Indus t r ia l  Conference  Board  measures  capac i ty  because  of  
the  impor tance  of  capac i ty  u t i l iza t ion  dur ing  the  la te r  s tages  of  bus iness  
expans ion .  The  Board ' s  bus iness  out look dur ing  these  per iods  h inges  on  
capaci ty  fac tors .  The  measure  i s  based  on  the  ra t io  of  f ixed  capi ta l  to  
output .  F ixed  capi ta l  i s  the  to ta l  dol la r  va lue  of  p lan t  and equipment  l ess  
deprec ia t ion ,  and  cor rec ted  for  pr ice  changes .  Output  i s  measured  by  gross  
opera t ing  rece ip ts  cor rec ted  for  inventory  changes  and  pr ices .  The  poor  
qua l i ty  of  the  pr ice  def la tors  for  p lant  and  equipment ,  and  cons t ruc t ion  
reduce  the  qual i ty  of  th i s  index." '  
The  For tune  Index of  the  capaci ty  of  the  pr iva te  economy i s  s imi lar  to  
the  NICB Index.  Both  a re  based  on  the  ra t io  of  to ta l  capi ta l  s tock  to  to ta l  
output ;  however ,  the  For tune  Index ad jus ts  the  s tock  es t imats  for  e f f ic iency .  
The  f ixed  .e f f ic iency  adjus tment  used  makes  the  index more  appropr ia te  for  
long-run  ana lys is  s ince  e f f ic iency  does  not  increase  a t  an  even  pace .  Out­
put  i s  es t imated  by to ta l  pr iva te  gross  na t ional  product  cor rec ted  for  pr ice  
changes .  Capaci ty  i s  the  ra t io  for  a  year  when i t  i s  known tha t  the  p lant  
or  indus t ry  was  a t  fu l l  capac i ty .  
The  McGrarV Mi l l  Index  i s  a  combinat ion  of  the  economic  and engineer ing  
type .  The  index  i s  publ i shed  and main ta ined  to ,  1)  indica te  potent ia l  p r i ­
va te  inves tment  in  new p lant  and equipment ,  and  2)  ind ica te  under ly ing  
forces  shaping  capi ta l  inves tment .  The  index  i s  based  on  the  rep l ies  to  an  
annual  p lan t  and equipment  survey  cover ing  companies  represent ing  for ty  
" 'The  def la tors  for  new cons t ruc t ion  were  rev ised  in  1974.  The  rev is ion  
was  needed to  cor rec t  for  the  upward  pr ice  b ias  of  p r iva te  cos t  indexes .  
[v .S .  Depar tment  c f  Commerce ,  1974)  
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percent  of  to ta l  manufac tur ing  employment .  I t  measures  the  growth  of  manu­
fac tur ing  capaci ty  as  compared  wi th  capaci ty  in  the  base  per iod .  Capaci ty  
i s  measured  in  te rms of  p lan t  and  equipment ,  no t  labor  or  mater ia l s .  
The  Federa l  Reserve  publ i shes  and main ta ins  a  capac i ty  index  for  17  
bas ic  mater ia l s .  The  index  i s  based  on  the  capaci ty  es t imates  of  t rade  
assoc ia t ions  and o ther  indus t ry  sources .  I t  represents  the  maximum uni t  
volumes  tha t  can  be  produced.  A combined index  i s  obta ined  by to ta l ing  the  
indiv idual  indexes  weighted  by  va lue  added.  The  da ta  base  for  th is  index  
makes  i t  an  engineer ing  measure  s ince  the  sources  of  the  da ta  re la te  pr i ­
mar i ly  to  the  phys ica l  condi t ions  in  the  var ious  indus t r ies .  
Cons idera t ion  of  capac i ty  u t i l iza t ion  in  the  res ident ia l  cons t ruc t ion  
indus t ry  has  rece ived  l i t t l e  a t ten t ion .  An indus t ry  which  i s  usual ly  as ­
sumed to  be  per fec t ly  e las t ic  i s  a l so  assumed not  to  have  capaci ty  l imi ts .  
The  va l id i ty  of  th i s  assumpt ion  has  not  been  proven empir ica l ly .  
The  def in i t ion  of  capac i ty  for  the  hous ing  indus t ry  i s  compl ica ted  by  
the  aforement ioned problems.  Of  par t icu lar  s igni f icance  i s  cons idera t ion  of  
the  supply  and pr ice  of  f inancia l  inputs  and  the  in ter - indus t ry  f low of  
mater ia l s  ar .d  l abor  bctv . ' s s r .  r es ident ia l  and  nonres ident ia l  cons t ruc t ion .  
Acceptance  of  the  res idual  hypothes is ,  i . e .  res ident ia l  cons t ruc t ion  ge ts  
what  i sn ' t  demanded by  nonres ident ia l  cons t ruc t ion ,  would  make  i t  necessary  
to  cons ider  the  two indus t r ies  s imul taneous ly .  
A f i r s t  approximat ion  to  a  capaci ty  es t imat ion  for  res ident ia l  con­
s t ruc t ion  might  be  to  devise  a  capaci ty  index  for  to ta l  cons t ruc t ion ,  reduce  
th is  by the  por t ion  going  to  nonres ident ia l  cons t ruc t ion  and def ine  capaci ty  
in  the  res ident ia l  cons t ruc t ion  sec tor  as  the  res idual .  The  next  ques t ion  
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i s  now to  express  capaci ty ,  i . e .  on a  dol la r  bas is  or  a  uni t  bas is .  The  only  
logica l  bas is  i s  dol la r  va lue ,  proper ly  def la ted .  Using  va lue  should  e l imi­
na te  the  need  to  cons ider  product  mix .  Tota l  inves tment  in  res ident ia l  and  
to ta l  inves tment  in  nonres ident ia l  cons t ruc t ion  seems l ike  an  appropr ia te  
f igure .  Capaci ty  can  then  be  es t imated  by  the  Whar ton  method.  
The  Whar ton  capaci ty  measure  i s  good because  i t  i s  an  a l l  encompass ing  
economic  measure .  However ,  i t  i s  bes t  su i ted  for  long-run  s tudies  which  
a re  not  concerned  wi th  condi t ions  a t  the  assumed capaci ty  peaks .  For  th i s  
ana lys is  i t  i s  impor tant  to  cons ider  the  excess  capaci ty  tha t  may ex is t  a t  
these  cyc l ic  peaks .  
In  the  shor t - run  i t  i s  impor tant  to  cons ider  each  component  of  capac i ty  
separa te ly .  The  model  does  th i s  for  f inancia l  inputs ,  cons t ruc t ion  mater i ­
a l s ,  and labor  in  cos t  te rms.  However ,  the  supply  of  cons t ruc t ion  labor  i s  
not  cons idered .  This  fac tor  i s  a  logica l  means  of  def in ing  capaci ty .  S ince  
cons t ruc t ion  of  res ident ia l  uni t s  does  not  involve  f ixed  fac i l i t ies ,  the  
ava i lab i l i ty  of  labor  combined wi th  a  few re la t ive ly  s imple  cons t ruc t ion  
tools  de termines  the  product ive  capaci ty  of  the  res ident ia l  cons t ruc t ion  
indus t ry .  
Def in ing  labor  as  the  capi ta l  s tock  equiva lent  in  the  res ident ia l  con­
s t ruc t ion  indus t ry ,  a  capaci ty  index  could  be  der ived  d i rec t ly  f rom employ­
ment  in  the  cons t ruc t ion  indus t ry .  The  capaci ty  index  would  be  of  the  form,  
C =  a  +  bK 
where ,  C i s  capaci ty  in  te rms of  output ,  "a"  i s  the  capaci ty  benchmark  for  
a  se lec ted  year ,  "b"  i s  a  sca l ing  fac tor  which  conver ts  AK to  an  index ,  and  
AK i s  the  change  in  capi ta l  s tock  (St reever ,  1950) .  Capaci ty  would  be  
23 
def ined  as  the  def la ted  va lue  of  cons t ruc t ion  put  in  p lace .  The  use  of  
va lue  put  in  p lace  e l iminates  the  problem of  aggregat ing  he terogenous  uni t s .  
The  benchmark  te rm "a"  would  be  the  va lue  of  cons t ruc t ion  dur ing  a  per iod  
when unemployment  was  low and product ion  h igh ,  indica t ing  capaci ty  u t i l iza­
t ion .  "b"  would  be  the  ra t io  of  cons t ruc t ion  va lue  put  in  p lace  per  uni t  
of  labor  averaged over  a  spec i f ied  per iod ,  and  AK would  be  employment  in  
the  cons t ruc t ion  indus t ry .  
A more  expl ic i t  way to  inc lude  capaci ty  in  the  model  would  be  to  de ter ­
mine  cons t ruc t ion  employment  endogenous ly .  The  employment  da ta  which  i s  
readi ly  ava i lab le  i s  l imi ted  to  the  genera l  ca tegory  "cont rac t  cons t ruc t ion" .  
The  model  requi res  employment  es t imates  for  the  res ident ia l  cons t ruc t ion  
indus t ry .  One way to  obta in  an  es t imate  i s  to  d is t r ibute  to ta l  cons t ruc t ion  
employment  be tween res ident ia l  and  a l l  o ther  cons t ruc t ion  on the  bas is  of  
the  propor t ion  of  the  def la ted  va lue  new cons t ruc t ion  in  these  two c lasses .  
Res ident ia l  f inancing  The re la t ionship  between the  f inancia l  markets  
and  hous ing  was  d iscussed  by Maise l  (1970) .  Changes  in  mor tgage  c redi t  
te rms have  a  d i rec t  impact  on  the  shor t - run  expendi ture  for  res ident ia l  
cons t ruc t ion .  Al though the  shor t - run  impact  i s  the  most  dramat ic ,  there  
may a l so  be  an  impact  on  the  long-run  t rend .  The  impact  of  c redi t  fac tors  
can  be  observed  in  the  number  of  hous ing  s ta r t s ,  the  demand for  hous ing ,  
and  inventory  leve ls .  
The  impact  of  mor tgage  c redi t  te rms on hous ing  s ta r t s  has  been  demon­
s t ra ted  by every  major  ana lys is  conducted  (Ricks ,  1973) .  Demand i s  not  as  
vola t i le  as  s ta r t s  and l i t t l e  informat ion  i s  ava i lab le  about  the  impact  of  
c redi t  on  under ly ing  demand.  Changes  in  c redi t  may sh i f t  s ta r t s  f rom one  
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per iod  to  the  next ,  but  probably  do  not  a f fec t  s ta r t s  over  a  f ive- to- ten-
year  per iod .  Credi t  probably  does  a f fec t  the  s izes  of  uni t s  and  the  amount  
spent  per  un i t .  The  inf luence  on the  expendi ture  per  uni t  i s  channeled  
through three  of  the  c redi t  fac tors :  down payment  requi rements ,  c red i t  
ava i lab i l i ty ,  and mor tgage  ra tes .  
Mor tgage  c redi t  has  a  grea ter  shor t - run  impact  on  s ta r t s  than  any o ther  
fac tor .  This  impact  a r i ses  f rom a l te ra t ions  in  the  number  of  un i t s  he ld  in  
unoccupied  inventory ,  not  f rom a  sh i f t  in  rea l  demand.  The  inventory  con­
s i s t s  of  uni t s  under  cons t ruc t ion  and vacant  uni t s  ava i lab le  for  ren t  or  
sa le .  Inventory  changes  a re  s igni f icant  in  the  shor t  run .  Assuming a  s ix  
month  cons t ruc t ion  per iod , !  150,000 to  200,000 of  the  to ta l  change  in  s ta r t s  
was  a t t r ibutable  to  inventory  movements  in  uni t s  under  cons t ruc t ion .  The  
impact  on  unoccupied  or  vacant  uni t s  i s  very  complex .  Credi t  changes  cause  
a  sh i f t  in  the  buyer- renter  cos t  d i f fe rent ia l  and a  f low between owner  
occupied  and ren ta l  un i t s .  The  increased  f low resu l t s  in  an  increased  
vacancy ra te  as  the  propor t ion  of  fami l ies  in  t rans i t  increases .  The  in­
creased  vacancy ra te  wi l l  reduce  the  number  o f  s ta r t s  only  a f te r  a  pro longed 
per iod .  The  indiv idual  hous ing  markei  i s  charac ter ized  bv a  lack  of  infor ­
mat ion  f low.  I t  i s  an  a tomis t ic  micro-market ,  making  i t  hard  to  recognize  
t rends .  The  ne t  resu l t  i s  a  market  which  ad jus ts  very  s lowly .  
A t igh tening  in  c redi t  wi l l  increase  the  number  of  un i t s  in  unoccupied  
inventory .  Once  bui lders  recognize  the  increase  in  inventory  they  may reac t  
in  severa l  ways .  Optomis t ic  bui lders  wi l l  cont inue  ac t iv i ty ,  whi le  the  
'This  per iod  may be  longer  than  average .  A th ree  to  four  month  per iod  
was  found to  be  a  be t te r  average  in  a  s tudy by Cas  s idy  (1972) .  
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pess imis t ic  bui lder  may reduce  ac t iv i ty .  Dur ing  the  hous ing  boom of  the  
ear ly  1970 ' s  the  optomis t ic  expecta t ions  of  bui lders  accounted  for  the  con­
t inuat ion  of  ac t iv i ty  above  the  ra te  which  could  be  suppor ted  by  the  market .  
This  in  turn  led  to  the  prec ip i tous  drop  in  ac t iv i ty  when fur ther  inventory  
cos ts  could  not  be  f inanced .  
The  long-run  demand for  hous ing  s ta r t s  i s  the  sum of  ne t  household  for ­
mat ions  and ne t  removals .  Net  removals  have  been  grea ter  than  for ty  percent  
of  household  format ions  in  the  long run .  Net  removals  i s  a  he terogeneous  
component .  I t  inc ludes  removals  f rom the  normal  s tock  because  of  demol i t ions  
and losses  through f i re  and f lood,  and uni t s  bu i l t  for  seasonal  o r  second 
homes .  The  demand f rom these  sources  i s  par t ia l ly  of fse t  by  moves  in to  
t ra i le rs ,  mote ls ,  e tc .  The  publ i shed  removal  f igures  a re  measured  as  a  
res idual ,  making  i t  d i f f icu l t  to  p lace  much re l iance  on them.  But  i t  i s  
obvious  tha t  the  ne t  a f fec t  of  removals  has  been  to  main ta in  the  leve l  of  
under ly ing  demand.  
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CHAPTER I I .  ANALYSIS 
The  bas is  of  a l l  economic  ana lyses  i s  an  assumed economic  model .  The  
model  i s  the  theore t ica l  express ion  of  the  ac tua l  economic  sys tem being  
cons idered .  Unt i l  the  las t  severa l  decades  models  were  tes ted  by the  va l id­
i ty  of  the  conclus ions  made us ing  them.  This  was  poss ib le  only  by  wai t ing  
for  the  passage  of  t ime to  prove  or  d isprove  the  conclus ions .  Recent  ad­
vances  in  s ta t i s t ica l  es t imat ion  techniques  and computer  technology have  
made i t  poss ib le  to  tes t  theore t ica l  models  by  f i t t ing  to  observed  da ta .  
The  ver i f ied  model  can  then  be  used  to  conduct  "economic  exper iments"  tha t  
would  not  be  poss ib le  o therwise .  These  exper iments  a re  economic  s imula t ions  
which  can  be  used  to  observe  the  reac t ion  of  the  sys tem to  changes  in  one  
or  more  of  i t s  components  (Chr is t ,  1966) .  
Econometr ic  model ing  and  pol icy  s imula t ions  were  the  pr inc ipa l  tools  
used  in  th i s  ana lys is .  The  model  inc luded a l l  of  the  major  fac tors  inf lu­
encing  the  re la t ionship  between the  hous ing  and lumber  markets .  Models  can  
be  descr ibed  as  pol icy ,  forecas t ing  or  ana ly t ica l .  Brady s ta tes  tha t  the  
essent ia l  d i f fe rence  between a  forecas t ing  and a  pol icy  model  i s  a  changed 
causa l  order ing  (Ricks ,  1973) .  However ,  the  most  apparent  d i f fe rence  i s  in  
the  var iab les  which  can  appropr ia te ly  be  inc luded in  the  var ious  types  of  
models .  For  example ,  the  inc lus ion  of  lagged dependent  var iab les  i s  appro­
pr ia te  for  ana ly t ica l  models  based  on  an  expecta t ions  hypothes is ,  bu t  inap­
propr ia te  for  forecas t ing  model  s  because  of  the  inabi l i ty  of  such  models  to  
p ick-up  turn ing  poin ts .  The  model  used  in  the  ana lys is  i s  a  shor t - run ,  
t ime-ser ies  ana ly t ica l  model .  
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Model  
The  def in i t ions  and sources  of  the  da ta  ser ies  used  a re  presented  in  
Appendix  A.  The  ser ies  were  monthly  except  for  s tumpage  pr ice  which  was  
quar te r ly .  The  under ly ing  demand for  hous ing  was  not  inc luded because  da ta  
was  ava i lab le  only  on  an  annual  bas is .  The  l imi ta t ions  of  each  ser ies  as  
spec i f ied  in  the  model  a re  d iscussed  wi th  the  model .  
The  model .  Table  1 ,  cons is ted  of  four  sec tors :  hous ing ,  f inance ,  
res ident ia l  cons t ruc t ion ,  and  lumber .  The  na t ional  market  for  new res iden­
t ia l  cons t ruc t ion  was  used  to  de termine  product ion  and pr ice  leve ls  in  the  
lumber  indus t ry ,  a  combinat ion  market - indus t ry  model .  
The  demand for  hous ing  i s  in i t ia ted  by changes  in  the  number  o f  house­
holds .  The  bas ic  fac tors  de termining  the  type  of  uni t  occupied  by  a  par ­
t icu lar  household  a re  household  income and the  re la t ive  cos t  of  each  type  
of  uni t  (Davidson,  1973;  Marc in ,  1972) .  Household  format ions  and the  re ­
su l tan t  demand for  the  var ious  types  of  uni t s  were  not  inc luded.  Monthly  
se r ies  were  not  ava i lab le .  
Inventory  changes  resu l t ing  f rom sh i f t s  in  the  under ly ing  demand for  
convent ional  s ingle- fami ly  uni t s  were  hypothes ized  to  be  the  bas ic  de termi­
nant  of  the  supply  of  new uni t s ,  i . e .  hous ing  s ta r t s .  The  res ident ia l  con­
s t ruc t ion  supply  funct ion  was  spec i f ied  assuming tha t  in  the  aggregate  new 
uni t s  a re  bui l t  on  a  specula t ive  bas is .  An addi t ional  uni t  would  be  s ta r ted  
when bui lders  expect  to  make a  prof i t  thereby.  The  indiv idual  dec is ions  of  
many smal l  bu i lders ' '  were  assumed in  the  aggregate  to  resu l t  in  a  product ion-
^See  Sumichras t  and  Frankel ,  1970.  
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inventory  cyc le  ana logous  to  the  cyc les  observed  in  many manufac tur ing  in­
dus t r ies .  Bui lder ' s  p rof i t  expecta t ions  were  assumed to  be  a  funct ion  of  
the  d i f fe rence  be tween sa les  pr ice  and cons t ruc t ion  cos t ,  and  the  number  o f  
unsold  uni t s .  
The  e f fec t  of  mater ia l  cos ts  was  spec i f ied  by es t imat ing  cons t ruc t ion  
cos t  endogenous ly .  The  fu l l  range  of  bas ic  mater ia l  components  was  con­
s idered .  The  causa l  order ing  was  car r ied  to  the  lumber  market  by  inc luding  
the  pr ice  of  lumber  in  the  cons t ruc t ion  cos t  equat ion .  The  inf luence  of  
t imber  ava i lab i l i ty  was  captured  by  inc luding  s tumpage  pr ice  in  the  lumber  
pr ice  equat ion .  
Housing  Demand:  The  demand for  convent ional  s ingle- fami ly  uni t s  i s  
met  by  both  ex is t ing  and new uni t s .  Al though most  households  would  probably  
prefer  new uni t s ,  income cons t ra in ts  and uni t  ava i lab i l i ty  resu l t  in  new 
uni t s  be ing  bui l t  on  the  bas is  of  the  need  to  expand the  to ta l  hous ing  
s tock  and rep lace  removals .  The  demand for  new uni t s  was  expressed  as  a  
funct ion  of  the  compara t ive  cos t  of  owning and  ren t ing ,  f inancing  cos t ,  the  
demand for  ex is t ing  uni t s ,  and  sa les  pr ice .  The  compara t ive  cos t  of  owning 
and  ren t ing  was  spec i f i sd  as  the  ra t io  of  the  consumer  pr ice  index  for  
ren ta l  she l te r  to  the  index  for  home ownership  she l te r .  A"ceter i s  par ibus"  
increase-decrease  in  the  cos t  of  ren ta l  hous ing  increases-decreases  the  
ra t io .  I t  was  assumed tha t  ren ta l  and  convent ional  un i t s  a re  subs t i tu tes ,  
provid ing  an  indi rec t  re la t ionship  between the  ra t io  and the  demand for  
convent ional  un i t s .  The  supply  of  mor tgages  was  inc luded because  th is  i s  
one  of  the  major  fac tors  inf luencing  the  number  of  un i t s  ac tua l ly  purchased .  
The  re la t ionship  i s  d i rec t .  The  loan- to-va lue  ra t io-was  a l so  spec i f ied  as  
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a  d i rec t  re la t ionship .  This  ra t io  indica tes  down payment  requi rements  
which  inf luence  the  number  of  households  en ter ing  the  market .  A h igh  loan  
to  va lue  ra t io  indica tes  lower  down payment  requi rements  and  means  tha t  lower  
income households  can  obta in  a  mor tgage .  In te res t  ra te ,  spec i f ied  as  mor t ­
gage  cont rac t  ra te ,  and uni t  sa les  pr ice  a re  cos t  fac tors ,  inverse ly  re la ted  
to  demand s ince  hous ing  i s  a  normal  good.  The  re la t ionship  be tween ex is t ing  
and new uni t s  depends  on  the i r  subs t i tu t ib i l i ty .  Dur ing  the  per iod  s tudied  
pr ice  was  a  res t r ic t ing  fac tor ;  however ,  the  s tock  of  ex is t ing  uni t s  was  not  
suf f ic ien t  to  meet  demand.  Increased  demand impacted  both  the  new and 
ex is t ing  markets ,  resu l t ing  in  a  d i rec t  re la t ionship .  
Housing  Supply :  The  pol icy  ana lys is  depended on  the  degree  to  which  
the  res ident ia l  cons t ruc t ion  sec tor  of  the  model  re f lec ted  aggregate  ac t iv i ty  
in  the  res ident ia l  cons t ruc t ion  indus t ry .  Cons t ruc t ion  cos t ,  sa les  pr ice  
and s ta r t s  were  de termined endogenous ly .  Cons idera t ion  was  l imi ted  to  
s ingle- fami ly  uni t s  because  of  the  lack  of  da ta  for  the  o ther  components  o f  
the  res ident ia l  hous ing  indus t ry .  
The  number  o f  s ingle- fami ly  s ta r t s  dur ing  any per iod  was  assumed to  be  
2  funct ion  of  t ' ^e  nmf- i t  expecta t ions  of  soecula t ive  bui lders .  Bui lders  
prof i t  expecta t ions  were  cons idered  by  inc luding  the  cos t  of  cons t ruc t ing  an  
addi t ional  uni t  wi th  the  pr ice  a t  which  the  uni t  could  be  so ld  g iven  the  
demand for  new uni t s  and  the  ex is t ing  inventory  of  un i t s .  I t  was  assumed 
tha t  the  expecta t ions  of  bui lders  lag  behind  ac tua l  market  condi t ions .  The  
number  of  s ingle- fami ly  hous ing  s ta r t s  was  expressed  as  funct ion  of  sa les  
pr ice ,  cons t ruc t ion  cos t ,  demand and  inventory  leve l .  
The  supply  of  new convent ional  un i t s  should  be  d i rec t ly  re la ted  to  
sa les  pr ice  and demand,  and  inverse ly  re la ted  to  cons t ruc t ion  cos t  and  
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inventory ,  A re la t ive  increase  in  sa les  pr ice  as  compared  wi th  cons t ruc t ion  
cos t  would  increase  bui lders  margins  and  s ignal  them to  provide  more  s ta r t s .  
Inventory  bui ldups  increase1±e bui lders  cos ts ,  provid ing  an  inverse  re la ­
t ionship .  
Sa les  Pr ice :  The  sa les  pr ice  of  new s ingle- fami ly  uni t s  was  a  funct ion  
of  cons t ruc t ion  cos t ,  demand for  new uni t s ,  inventory  of  new uni t s  and  the  
demand for  ex is t ing  uni t s .  The  pr ice  adjus tment  mechanism was  assumed to  
be  the  fac tor  ba lancing  the  supply  and demand for  most  goods .  This  i s  
probably  t rue  only  to  a  l imi ted  extent  in  the  market  for  new uni t s .  The  
rap id  inf la t ion  in  cos ts  on  a  na t ional  bas is  would  tend  to  mask any  ad jus t ­
ments  tha t  may have  been  made in  loca l  markets .  Assuming tha t  the  cos t  of  
hold ing  a  uni t  in  inventory  i s  grea ter  than  the  ra te  of  inf la t ion  in  sa les  
pr ice ,  inventory  should  be  inverse ly  re la ted  to  sa les  pr ice .  Al though aga in  
compl ica ted  by  inf la t ion  in  hous ing  cos ts ,  demand should  be  inverse ly  re ­
la ted  to  pr ice .  
Cons t ruc t ion  Cos t :  The  cons t ruc t ion  cos t  of  new s ingle- fami ly  uni t s  
was  expressed  as  a  funct ion  of  the  cos t  of  the  bas ic  mater ia l  and  labor  in­
puts ,  and  the  cos t  o f  f inancina  dur ing  cons t ruc t ion .  The  cons t ruc t ion  cos t  
equat ion  should  theore t ica l ly  be  an  ident i ty  s ince  the  cos t  components  of  
s ingle- fami ly  uni t s  a re  known.  However ,  i t  was  not  poss ib le  to  ge t  da ta  
cons is ten t  wi th  the  cons t ruc t ion  cos t  ser ies  used .  Al l  cos t  fac tors  should  
be  d i rec t ly  re la ted  to  cons t ruc t ion  cos t .  
Lumber  Pr ice :  The  product ion  of  lumber  was  expressed  as  a  funct ion  of  
lumber  p r ice ,  s tocks ,  s tumpage  volume and sh ipments .  The  lumber  pr ice  equa­
t ion  conta ined  both  supply  and demand fac tors .  The  demand fac tor  was  
32 
hous ing  s ta r t s  which  should  vary  d i rec t ly  wi th  lumber  pr ice  s ince  the  lumber  
market  i s  h ighly  compet i t ive .  The  leve l  of  product ion ,  capac i ty  u t i l iza t ion  
and s tumpage  pr ice  a re  supply  fac tors  and should  therefore  be  d i rec t ly  re ­
la ted  to  lumber  pr ice .  
The  model  does  not  possess  fu l l  qua l i ta t ive  compara t ive  s ta t ic  proper­
t ies  (Lancas ter ,  1952) .  Al l  re la t ionships  a re  over  ident i f ied .  Analys is  
was  l imi ted  to  the  examinat ion  of  incomple te  compara t ive  s ta t ic  proper t ies .  
Es t imat ion  procedure  
The  model  was  es t imated  us ing  a  two-s tage- leas t  squares  procedure .  
Each s t ruc tura l  equat ion  was  tes ted  for  an  au tocorre la ted  e r ror  s t ruc ture .  
When de tec ted  the  equat ion  was  rees t imated  us ing  the  procedure  presented  by  
Ful le r  (1972)  for  es t imat ion  of  a  s ingle  equat ion  in  a  sys tem when the  
e r rors  a re  au tocorre la ted .  
Two-s tage- leas t  squares  i s  a  s ingle  equat ion  method for  es t imat ing  a  
s imul taneous  sys tem of  equat ions .  Ordinary  leas t  squares  (OLS)  p rovides  
b iased  and incons is ten t  es t imates  because  the  endogenous  var iab les  Y a re  
cor re la ted  wi th  the  e r ror  te rm U.  2SLS provides  unbiased  and cons is ten t  
es t imates  by  rep lac ing  the  explanatory  var iab les  Y wi th  Y wnicn  have  been ,  
"purged"  of  the i r  cor re la t ion  wi th  u .  This  i s  accompl ished  by  regress ing  
each  Y var iab le  on  a l l  of  the  exogenous  var iab les  in  the  sys tem.  These  
f i r s t - s tage  es t imates  a re  used  to  obta in  es t imated  endogenous  var iab les ,  Y.  
In  the  second s tage  each  equat ion  i s  es t imated  by  OLS but  wi th  Y rep laced  
by  Y.  
The  or ig ina l  da ta  was  t ransformed and 2SLS appl ied  again  for  those  
equat ions  wi th  s igni f icant  t  s ta t i s t ics ,  i . e .  au tocorre la ted  e r ror  
s t ruc ture .  The  ca lcula ted  res iduals ,  lagged one  per iod ,  f rom the  in i t ia l  
2SLS es t imates  were  inc luded as  addi t ional  exogenous  var iab les  in  the  f i r s t -
s tage  of  the  2SLS on  the  t ransformed da ta .  2SLS es t imates  were  obta ined  
wi th  the  Time Ser ies  Processor  (TSP)  developed by  Pr ince ton  Univers i ty  as  
adapted  to  the  Purdue  Univers i ty  CDC 6500 (PecK and Mar te l  l a ,  1975) .  
Seasonal i ty  cons idera t ions  
The  seasonal  pa t te rn  of  a l l  dependent  and  the  c r i t ica l  independent  
var iab les  was  de termined by the  Bureau  of  Labor  S ta t i s t ics  (BLS)  seasonal  
fac tor  method.  This  ana lys is  was  accompl ished  wi th  the  program provided  by 
the  BLS and  adapted  to  the  Purdue  Univers i ty  CDC 6500.  The  objec t ive  of  
th i s  ana lys is  was  to  provide  component  se r ies  for  use  in  ident i fy ing  cycles .  
The  BLS seasonal  ad jus tment  method i s  a  ra t io- to-moving  average  pro­
cedure .  Al though or ig ina l ly  developed to  ad jus t  employment  da ta ,  i t  g ives  
accepatable  resu l t s  for  o ther  ser ies  (BLS,  1966) .  Two goals  were  es tab­
l i shed  for  the  procedure .  F i rs t ,  i t  main ta ins  s tab i l i ty  in  the  seasonal  
fac tors  for  the  in i t ia l  por t ion  of  a  se r ies  as  sequent ia l  ad jus tments  a re  
made over  the  en t i re  ser ies .  Second,  i t  prevents  unreasonable  change  in  
the  fac tors  used  to  a d j u s t  current  and  recent  da ta .  
A mul t ip l ica t ive  model  i s  assumed,  
0  = T X S X I  
where ,  the  or ig ina l  se r ies  (0)  i s  the  product  of  the  t rend  (T) ,  seasonal  
(S) ,  and  i r regular  ( I )  components .  This  model  was  se lec ted  on the  bas is  
of  empir ica l  t es t s  which  showed i t  to  be  super ior  to  the  addi t ive  model  
and  as  good as  the  bes t  mixed model .  The  procedure  i s  based  on  decomposi ­
t ion  of  the  three  par t  model .  By es t imat ing  two of  the  components  the  
th i rd  i s  obta ined  f rom the  or ig ina l  se r ies .  
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The components  a re  es t imated  in  three  i te ra t ions ,  each  having  two 
phases .  A t rend-cycle  based  on  a  centered  12-month  moving  average  i s  
developed in  the  f i r s t  phase .  Seasonal  i r regulars  a re  then  obta ined  and 
par t ioned  in to  seasonal  and  i r regular  components .  An improved t rend-cycle  
i s  obta ined  in  the  second phase  and the  process  repea ted .  The  second and 
th i rd  i te ra t ions  fo l low the  same sequence  except  tha t  the  resu l t s  of  the  
previous  i te ra t ion  are  used  to  modify  the  ser ies  before  i te ra t ing .  The  
modif ica t ion  i s  the  removal  of  the  impact  of  ex t reme va lues .  
Seasonal i ty  was  accounted  for  in  the  spec i f ica t ion  of  the  model  by  in ­
c luding  seasonal  dummy var iab les .  Lovel  (1963)  has  shown tha t  the  same 
resu l t s  a re  obta ined  by  us ing  seasonal ly  ad jus ted  da ta  and/or  by  inc luding  
seasonal  dummies .  The  se lec t ion  should  be  made on  the  bas is  of  the  proper  
spec i f ica t ion  of  the  re la t ionship .  The  model  was  spec i f ied  on the  assump­
t ion  tha t  bui lders  take  account  of  the  seasonal  pa t te rn  of  demand when 
dec id ing  how many uni t s  to  s ta r t .  
Val i  d i ty  of  the  model  
The  va l id i ty  of  the  model  was  checked by  de termining  the  percentage  
e r ror  index ,  EI ,  and  inqual i ty  coef f ic ien t ,  U,  for  each  reduced form equa­
t ion  (Thei l ,  1955) .  The  percentage  e r ror  index  provides  an  indica t ion  of  
the  average  degree  of  cor respondence  be tween the  observed  and es t imated  
va lues .  The  same check  was  made  of  the  s t ruc tura l  equat ions .  Es t imates  of  
the  predetermined var iab les  were  made by  s imula t ing  over  the  sample  space  
and twelve  months  beyond.  The  observed  va lues  of  the  endogenous  var iab les  
were  used  for  the  f i r s t  month .  The  es t imated  va lues  were  used  in  a l l  suc­
ceeding  months .  
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Est imat ion  of  Parameters  
The  f i t  of  the  model  was  suf f ic ien t  to  not  re jec t  the  hypothes ized  
s t ruc ture  for  the  s ingle- fami ly  res ident ia l  cons t ruc t ion  indus t ry .  Al l  
except  two of  the  s t ruc tura l  coef f ic ien ts  had  the  expected  s ign .  The  turn­
ing  poin ts  were  cor rec t ly  ident i f ied .  The  s tandard  e r ror  of  regress ion  d id  
not  exceed  n ine  percent  of  the  mean for  any equat ion .  
Autocorre la t ion:  The  nul l  hypothes is  was  not  re jec ted  for  equat ions  
1 ,  2,  and 3 ,  Table  2 .  These  equat ions  were  f i t ted  wi thout  cor rec t ing  for  
au tocorre la t ion .  Cons t ruc t ion  cos t .  Equat ion  4 ,  was  cor rec ted  for  autocor­
re la t ion .  Dropping  the  nons igni f icant  cos t  fac tors  may have  resu l ted  in  a  
spec i f ica t ion  e r ror .  The  resu l t s  for  lumber  p r ice .  Equat ion  5 ,  were  incon­
c lus ive .  The  equat ion  was  f i t t ed  wi thout  cor rec t ion .  
Parameter  Es t imates :  The  two s tage  leas t  squares  parameter  es t imates  
a re  presented  in  Table  3 .  
Val id i ty  of  the  model  
The  va l id i ty  check  indica ted  tha t  the  model  adequate ly  expla ined  var i ­
a t ion  in  the  endogenous  var iab les  over  the  sample  per iod .  Only  two of  the  
s t ruc tura l  coef f ic ien ts  had  s igns  d i f fe rent  than  hypothes ized .  The  model  
d id  not ,  however ,  per form as  wel l  in  predic t ing  pas t  the  sample  per iod .  
The  d i rec t  re la t ionship  between sa les  pr ice  and inventory  of  unsold  
uni t s  can  be  a t t r ibuted  to  the  rap id  inf la t ion  in  pr ice  over  the  sample  
per iod .  Inventory  adjus tments  a ra  made by  reducing  s ta r t s=  nnt  by  lower ing  
the  sa les  pr ice  subs tant ia l ly .  The  need  to  cover  the  cos t  of  hold ing  uni t s  
in  inventory  and the  s t rong demand for  uni t s  in  the  longer  run  were  appar­
en t ly  suf f ic ien t  to  hold  up p r ices .  
36 
Table  2 .  Autocorre la t ion  Tes t  Parameters .  
Equat ion  t  d  
1 0.565 1 .884 
2  0.229 2.059 
3  1.920 1.651 
4  7.286* 0 .843* 
5 4.653* 1.709 
*Signi f icant  a t  0 .05  leve l - .  
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The d i rec t  re la t ionship  between cons t ruc t ion  cos t  and carpenter  wage  
ra tes  can  be  a t t r ibuted  to  the  source  of  the  wage  ra te  ser ies .  The  se r ies  
was  obta ined  f rom Engineer ing  News Record  and  re f lec ted  condi t ions  in  the  
nonres ident ia l  cons t ruc t ion  indus t ry .  Labor  f lows be tween the  res ident ia l  
and  nonres ident ia l  sec tors  to  take  advantage  of  wage  ra te  d i f fe rent ia l s  
(Evans ,  1969) .  Under  these  assumpt ions  an  increase  in  wages  in  the  non­
res ident ia l  sec tor  would  ind ica te  a  re la t ive  decrease  in  the  res ident ia l  
sec tor .  The  proper  spec i f ica t ion  for  the  model  would  be  the  rec iproca l  of  
the  nonres ident ia l  wage  ra te .  
Al l  of  the  equat ions  expla ined  more  than  n ine ty  percent  of  the  var i ­
a t ion  in  the  endogenous  var iab les .  Table  4  and Figures  4-8 .  These  resu l t s  
were  based  on the  "a  pr ior i"  spec i f ica t ion  of  the  model ,  no t  on  manipula­
t ion  of  the  da ta  to  maximize  the  mul t ip le  cor re la t ion  coef f ic ien t .  
The  reduced form expla ined  the  observed  va lues  of  the  endogenous  var i ­
ables  over  the  sample  per iod  wi th in  an  average  of  f ive  percent  and  wi th in  
an  average  of  e ight  percent  over  the  pro jec t ion  per iod .  Table  5 .  The  in ­
equal i ty  coef f ic ien ts  indica ted  tha t  overa l l  the  model  d id  be t te r  than  na ive  
no-change  ex t rapola t ions .  The  averane  u  n . T û  f o r  the  sample  per iod:  
however ,  U exceeded one  for  lumber  p r ice .  The  average  U over  the  pro jec t ion  
per iod  was  0 .98  wi th  the  va lues  for  sa les  pr ice  and lumber  p r ice  both  ex­
ceeding  one .  
Es t imated  e las t ic i t ies  
Elas t ic i t ies  were  es t imated  to  a l low compar ison  of  the  re la t ive  impor­
tance  of  the  predetermined var iab les .  Table  6 .  These  es t imates  re f lec t  the  
e f fec t  on  the  dependent  var iab le  of  a  one-uni t  ce te r i s  par ibus  increase  in  
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Table  4 .  Levels  of  Error .  
Sum of  S tandard  
P Squared  Error  of  _  
Equat ion  R_ Res iduals  Regress ion  Y 
1  0 .9127 115122.09  34 .27  451.29  
2  0 .9244 455116.16  67 .86  798.13  
3 0.9647 8156.96 8 .94 266.06 
4 0 .9524 944.25  3 .15  206.55  
5  0.9234 16428.51  12.82 140.71  
Figure  4 .  F i t  of  S t ruc tura l  Equat ion  for  Housing  Sa les  
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gure  5 .  f i t  of  S t ruc tura l  Equat ion  for  Housing  S tar t s  
1250 
Est imated 
850 
l/> 
c:> CD C) 
650 
450 
1970 1969 1968 1967 1966 
I  l _  —I '  
1971 1972 1973 1974 1975 
Figure  6 .  F i t  of  S t ruc tura l  Equat ion  for  Sa les  Pr ice  
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Figure  7 .  F i t  of  S t ruc tura l  Equat ion  for  Cons t ruc t ion  Cost  
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Figure  8 .  F i t  of  S t ruc tura l  Equat ion  for  Lumber  Pr ice  
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Table  5 .  Percentage  Error  Indices  (EI)  and  Inequal i ty  Coeff ic ien ts  (U)  
for  the  Reduced Form.  
Endogenous  With in  Sample  Per iod  Pos t  Sample  Per iod  
Var iabl  e  EI  U EI  U 
Hous ing  Sa les  5 .55  0 .69  6 .75  0 .82  
Housing  S tar t s  6 .94  0 .61  16 .52  0 .97  
Sale  Pr ice  2 .58  0 .80  2 .25  1 .21  
Cons t ruc t ion  Cost  2 .43  0 .75  4 .93  0 .79  
Lumber  Pr ice  8 .43  1 .55  10 .00  1 .12  
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the  predetermined var iab le .  For  example ,  the  es t imated  pr ice  e las t ic i ty  
for  hous ing  demand i s  E- jg  =  g igfSALEP /DNCH ) .  Es t imates  were  made  f rom 
the  average  va lues  of  the  var iab les  and a t  each  turn ing  poin t  of  the  
dependent  var iab le .  
Housing  Demand:  The  es t imated  e las t ic i t ies  suppor ted  the  resu l t s  of  
previous  s tudies  demonst ra t ing  the  impor tance  of  the  cos t  and  ava i lab i l i ty  
of  long- term f inancing  in  de termining  the  demand for  s ingle- fami ly  homes .  
Addi t ional  fac tors ,  however ,  were  a l so  s igni f icant .  The  fac tor  having  the  
grea tes t  inf luence  was  the  compara t ive  cos t  of  ren t ing  and owning,  E- j - j  =  
-2 .0003.  Housing  consumers  prefer red  convent ional  un i t s  even  though the  
cos t  of  owning increased  e ighty-s ix  percent  over  the  sample  per iod  as  com­
pared  wi th  a  th i r ty-seven percent  increase  for  ren t ing .  The  s t rong prefer ­
ence  for  convent ional  un i t s  and  recogni t ion  of  the  economic  advantage  of  
inves t ing  in  hous ing  dur ing  inf la t ionary  per iods  would  account  for  the  
observed  re la t ionship .  A se r ies  re f lec t ing  only  the  hous ing  serv ices  pro­
vided  by  ren ta l  as  compared  wi th  convent ional  uni t s  would  be  needed to  
es t imate  the  e las t ic i ty  of  subs t i tu t ion .  The  income e f fec t  could  a l so  be  a  
fac tor  cont r ibut ing  to  the  observed  re la t ionshio .  
Demand was  e las t ic  wi th  respec t  to  mor tgage  cont rac t  ra tes ,  = 
-1  .3734,  and  down payment  requi rements ,  E- ,3  =  1 .2581.  Demand was  ine las t ic  
wi th  respec t  to  sa les  pr ice ,  E- jg  =  -0 .7911.  However ,  th i s  resu l t  must  be  
in te rpre ted  wi th  caut ion  s ince  the  cos t  of  hous ing  i s  not  the  uni t  sa les  
pr ice .  Demand i s  de termined by  the  impl ic i t  cos t  of  homeownership ,  inc lud­
ing  the  cos t  f inancing ,  taxes  and main tenance .  S ince  market  sa les  pr ice  
does  not  inc lude  these  fac tors ,  the  ine las t ic  resu l t  i s  reasonable .  Sa les  
pr ice  was  induced to  tes t  i t s  ro le  in  c lear ing  the  market .  
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The demand for  new uni t s  was  ine las t ic  wi th  respec t  to  sa les  of  ex is t ­
ing  convent ional  un i t s ,  = .4786.  The  hypothes ized  complementar i ty  be­
tween ex is t ing  and convent ional  un i t s  was  suppor ted .  
The  fac tor  having  the  leas t  inf luence  was  the  supply  of  mor tgages ,  
E-]2  =  0 .1355.  This  resu l t  can  be  a t t r ibuted  in  par t  to  ™jl t ico l l inear i ty  
wi th  mor tgage  ra tes  and down payment  requi rements .  In  addi t ion ,  the  ser ies  
used  covered  only  the  savings  and loan  sec tor  of  the  mor tgage  market .  Al ­
though th is  i s  the  la rges t  sec tor  i t  represents  less  than  f i f ty  percent  of  
the  to ta l  and covers  mor tgages  for  both  new and ex is t ing  uni t s .  
The  reduced form provides  addi t ional  informat ion .  E las t ic i t ies  were  
es t imated  for  the  average  va lues  over  the  sample  per iod .  The  addi t ional  
inf luences  de termined a re  those  en ter ing  the  sa les  pr ice  equat ion  s ince  
th is  i s  the  only  cur rent  endogenous  var iab le  inc luded.  The  reduced form 
e las t ic i ty  for  cons t ruc t ion  cos t  lagged one  month  was  -0 .7903.  ind ica t ive  
of  the  correspondence  be tween sa les  pr ice  and cons t ruc t ion  cos t .  
Housing  s ta r t s  The  fac tor  having  the  grea tes t  inf luence  was  
demand lagged one  month ,  E21,  =  1 .1380.  The  appropr ia te  lag  for  a l l  pre­
de termined var iab les  was  de termined by  rees t imat ing  tne  equat ion  and 
se lec t ing  the  lag  which  maximized  the  mul t ip le  cor re la t ion  coef f ic ien t .  
Compar ison  of  the  e las t ic i t ies  for  the  two cyc les  indica tes  tha t  the  
cons t ruc t ion  indus t ry  was  more  respons ive  to  increased  demand dur ing  the  
1973 cyc le .  This  i s  cons is ten t  wi th  the  la rge  increase  in  inventory  which  
occurred  dur ing  the  cyc le .  Dur ing  the  1960 cyc le  the  inventory  of  unsold  
uni t s  was  410 percent  of  sa les  when sa les  peaked.  Inventory  was  610 
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percent  of  sa les  a t  the  same poin t  in  the  1972 cyc le .  Inventory  cont inued 
to  increase  for  s ix teen  months  a f te r  sa les  peaked.  When inventory  peaked 
in  January  1974 i t  had reached 1250 percent  of  sa les .  This  compares  wi th  
an  inventory  leve l  of  710 percent  when inventory  peaked in  the  1950 cyc le .  
Bui lders  expecta t ions  were  apparent ly  inf luenced  by genera l  economic  condi ­
t ions  which  remained  good unt i l  l a te  1973.  They a re  a l so  apparent ly  s low 
to  recognize  the  speed  wi th  which  inventor ies  accumula te  when sa les  dec l ine  
fas te r  than  s ta r t s .  
S tar t s  were  uni  t a r i ly  e las t ic  wi th  respec t  to  sa les  pr ice  lagged one  
month ,  E22 =  1 .0066.  Pr ice  had  the  grea tes t  inf luence  dur ing  la te  1969 and 
1970 per iod  when pr ice  recovered  to  the  long-run  t rend  a f te r  dec l in ing  dur­
ing  the  f i r s t  three  quar te rs  of  1969.  
S tar t s  were  ine las t ic  wi th  respec t  to  cons t ruc t ion  cos t ,  E23 = -0 .8953.  
The  inf luence  was  grea tes t  dur ing  1970.  S tar t s  bot tomed out  in  February  
but  cons t ruc t ion  cos t  cont inued to  dec l ine  unt i l  Ju ly  and d id  not  increase  
s igni f icant ly  unt i l  December .  This  increased  bui lders  margins  and  he lped  
pul l  the  indus t ry  out  of  i t s  recess ion .  Current  cos t  was  used  because  i t  
orovidsd  the  bes t  f i t  s ta t i s t ica l ly  a/ i r i  theore t ica l ly .  Bui lders  may ac tua l ly  
respond to  an t ic ipa ted  cos t .  A s ta r t  occurs  before  a l l  of  the  mater ia l s  a re  
ac tua l ly  purchased .  Bui lders  must  be  ab le  to  an t ic ipa te  pr ices  in  order  to  
b id  jobs  cor rec t ly .  Large  bui lders  can  hedge  by  buying  ahead  and inventory­
ing .  
Inventory  lagged two months  had  l i t t l e  inf luence  on s ta r t s ,  E24 = 
-0 .1410.  The  inf luence  was  g rea tes t  dur ing  the  1956 recess ion  when inven­
tory  was  be low normal  and  dur ing  the  1972 boom when i t  was  above  normal .  
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The reduced form shows the  inf luence  of  the  cons t ruc t ion  cos t  fac tors  
on s ta r t s .  Table  7 .  Al l  of  the  cos t  fac tors ,  lumber ,  meta l  and  labor ,  a re  
inverse ly  re la ted  to  s ta r t s .  The  in te res t  ra te  fac tor  was  d i rec t ly  re la ted .  
The  mean was  dropped because  i t  was  ins igni f icant ,  320 ~ 24 ,  9810,  
s .e .  = 112 .6148 and t  = 0 .2218.  This  i s  theore t ica l ly  cons is ten t .  Zero  
leve ls  for  a l l  of  the  predetermined var iab les  except  cons t ruc t ion  cos t  
imply  a  zero  leve l  for  s ta r t s .  
Sa le  pr ice  The  re la t ionship  was  dominated  by  cons t ruc t ion  cos t .  
The  es t imated  e las t ic i ty .  Table  6B,  was  =  0 .9989.  Inventory  lagged 
two months  had  a  smal l  impact  on  sa les  pr ice ,  E 3 3  = 0 .1042.  Sa les  lagged 
one  month  had  prac t ica l ly  no impact  on  pr ice ,  E32 = -0 .0821.  The  d i rec t  
re la t ionship  between inventory  and pr ice  can  be  a t t r ibuted  to  the  rap id  
inf la t ion  in  pr ice  over  the  sample  per iod .  The  h igh  cos t  of  hold ing  uni t s  
in  inventory  makes  i t  necessary  to  main ta in  or  increase  pr ices  to  main ta in  
prof i tab i l i ty .  
Cons t ruc t ion  cos t  The  wholesa le  pr ice  index for  fabr ica ted  meta l  
products  had  the  grea tes t  inf luence ,  E42 = 0 .4699.  Al though meta l  p ro­
ducts  account  for  only  e leven  percent  of  mater ia l  cos t ;  meta l  p r ices  re ­
f lec ted  the  long-run  t rend  increase  in  cons t ruc t ion  cos t .  The  wholesa le  
pr ice  index of  lumber  pr ices  f luc tua te  more  than  meta l  p r ices .  The  es t i ­
mated  e las t ic i ty  for  lumber  pr ice  was  = 0 .2945.  F luc tua t ions  in  
lumber  pr ice  corresponded c lose ly  wi th  those  of  cons t ruc t ion  cos t .  
The  hour ly  wage  ra te  of  carpent ry  labor  was  ind i rec t ly  re la ted  to  
cons t ruc t ion  cos t ,  E^^ =  -0 .1229.  This  resu l ted  f rom the  above  normal  
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increase  in  wages  dur ing  the  1969-1971 per iod .  Cons t ruc t ion  cos t  dec l ined  
and then  recovered  s lowly  dur ing  th is  per iod .  
The  in te res t  ra te  fac tor  had  very  l i t t l e  'nf luence  on  cons t ruc t ion  
cos t ,  E43 =  0 .0550.  I t s  inf luence  i s  not  d i rec t  but  occurs  as  an  addi ­
t iona l  cos t  to  the  bui lder .  I t  i s  a  fac tor  cont r ibut ing  to  the  cos t  of  
car ry ing  the  uni t  f rom s ta r t  to  comple t ion  and the  cos t  of  hold ing  i t  in  
inventory  a f te r  comple t ion .  
Lumber  p r ice  The  most  in f luencia l  fac tor  was  hous ing  s ta r t s ,  = 
0 .5590.  This  re f lec ts  the  overa l l  s igni f icance  of  hous ing  to  the  lumber  
market .  The  ine las t ic  response  can  be  a t t r ibuted  to  the  inf luence  of  
the  o ther  demand sec tors  for  lumber ,  cons t i tu t ing  over  f i f ty  percent  of  
the  market .  The  Whar ton  Index of  Capaci ty  u t i l iza t ion  was  the  next  most  
s igni f icant  fac tor ,  E52 = 0 .3900.  The  a f fec t  of  capac i ty  u t i l iza t ion  
decreased  over  the  sample  per iod .  Stumpage  pr ice  was  a  s igni f icant  
fac tor  in  de termining  lumber  p r ice ,  E54 = 0 .3700.  The  inf luence  was  
g rea tes t  a t  the  cy lc ic  peaks ,  re f lec t ing  the  increased  demand for  s tumpage  
when lumber  pr ices  a re  h igh .  The  product ion  leve l  of  lumber  was  not  
s igni f icant .  This  a f fec t  was  accounted  for  by  capaci ty  u t i l iza t ion  
var iab le .  
The  reduced form provides  addi t ional  informat ion .  Table  7 .  Lumber  
p r ice  was  ine las t ic  wi th  respec t  to  a l l  fac tors .  Addi t ional  informat ion  
was  provided  by  the  fac tors  expla in ing  s ta r t s  and the  fac tor  expla in ing  
cons t ruc t ion  cos t  in  the  s ta r t s  equat ion .  Sa les  and sa les  pr ice  had  the  
grea tes t  impact .  Lumber  p r ice  in  the  previous  month  was  inverse ly  re la ted  
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to  cur rent  pr ice .  This  re f lec ts  the  decrease  in  s ta r t s  resu l t ing  f rom 
increased  lumber  pr ices  and the  subsequent  reduct ion  in  demand pressure  
on  lumber  p r ice .  
Trend Analys is  
Analyses  of  the  cyc les  occurr ing  dur ing  the  1966-1974 s tudy per iod  
indica ted  tha t  the  countercycl ica l  pa t te rn  repor ted  by  Mead (1951)  for  
the  pos t -WW 11 per iod  cont inued through the  s tudy per iod .  Table  8 .  Lumber  
p r ices  peaked ten  and f ive  months  before  the  1966 and 1973 cyc les ,  re ­
spec t ive ly .  The  peak  in  lumber  product ion  led  by about  twelve  months  in  
both  cyc les .  
Housing  ac t iv i ty  was  a l so  countercycl ica l  dur ing  the  per iod .  Sa les  
led  the  genera l  economy by more  than  one  year  in  the  1973 cyc le  and by  
more  than  two years  in  the  1966 cyc le .  S tar t s  led  by approximate ly  one  
year  in  both  cyc les .  Inventory  bui ldup peaked a t  about  the  same t ime as  
the  genera l  bus iness  cyc les .  
S tumpage  pr ice  peaked about  one  year  before  the  genera l  bus iness  
cyc le ,  a f te r  a l l  o ther  lumber  and  hous ing  cyc les .  
Pol icy  Simula t ion  
The  ab i l i ty  of  the  s t ruc tura l  form of  the  model  to  s imula te  over  
the  sample  per iod  was  t es ted ,  Table  9 .  The  inequal i ty  coef f ic ien ts  ex­
ceeded 1 .0  for  three  of  the  f ive  equat ions .  In  addi t ion  the  impact  of  a  
permanent  t en  percent  decrease  in  the  pr ice  of  federa l  s tumpage  was  
s imula ted  wi th  the  s t ruc tura l  form of  the  model .  The  predic ted  
Table  8 .  Timing and Ampl i tude  of  Bus iness  Cycles .  
Ser ies  Trough 
Cons t ruc t ion  
Cost  NK 
Housing  
Sa les  10/66  
Housing  
S tar t s  11/66  
Inventory  of  
Housing  6 /67  
Lumber  
Pr ice  2 /67  
Lumber  
Product ion  11/66  
Lumber  
S tocks  6 /66  
Lumber  
Shi  pments  11/66  
Sales  Pr ice  
of  Houses  
Stumpage  
Pr ice  4 /67  
U.S.  Bus iness  
Cycl  e  2 /61  
1966 Cycle  
Dura t ion  Ampl i tude® 
Peak (months)  (Percentage)  
3/68  
9 /67  11 39  
10 /68  23 33 
10/69  28  25 
2/69  24  61 
12/68  25 15  
4/67  10 10  
10/68  23  18 
12/6% 
4 /69  24 184 
12/69  106 33  
^Percentage  increase  f rom t rough to  peak .  
^Lumber  s tocks  t roughed in  2 /72 .  
Dura t ion  Ampl i tude  
Trough Peak (months)  (percentage)  
7 /69  NK 
9 /69  9 /72  3H 58 
2 /70  10/72  32  86  
10/70  1/74  39 109 
4/70  6 /73  38 129 
4/70  12/72  32 17  
12/68  3 /70b 28  19 
3 /70  10/72  30  20 
10/70  
11/70  10/74  47 438 
11/70  11/73  36  22 
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Table  9 .  Percentage  Error  Indices  (EI)  and  Inequal i ty  Coeff ic ien ts  (U)  
for  the  Simula ted  Endogenous  Var iab les .  
Endogenous  With in  Sample  Per iod  Pos t  Samole  Per iod  
Var iable  EI  U EI  U 
Hous ing  Sa les  5 .02  0.82  12.29  0.79  
Housing  S tar t s  6.70  0.87  19 .84  0.96  
Sale  Pr ice  3 .7  1 .35  7 .02  1.22  
Const ruc t ion  Cost  2.7  1.52  5 .66  1 .15  
Lumber  Pr ice  6.8  1 .86  7.51  1.23  
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values  of  the  endogenous  var iab les  were  de termined by  sequent ia l  es t imat ion .  
The  pr ice  of  lumber  was  reduced by  f i f ty  percent  in  1974;  however ,  the  
number  of  s ta r t s  was  increased  by only  e ighteen  percent .  F igure  9 .  
Effec t  of  increased  a l lowable  cu t  
Adams (1974)  repor ted  tha t  a  subs tant ia l  increase  in  Fores t  Serv ice  
of fer ings  would  be  needed to  mater ia l ly  a f fec t  lumber  pr ice .  An e ighteen  
percent  increase  in  the  average  annual  o f fer ings  of  Nat ional  Fores t  t imber  
in  the  Douglas- f i r  Region  reduced b id  pr ice  by  an  average  of  twenty-seven 
percent  over  the  sample  per iod .  The  impact  developed very  s lowly ,  however .  
A two-year  per iod  was  requi red  for  b id  pr ice  to  achieve  for ty  to  f i f ty  
percent  of  i t s  u l t imate  equi l ibr ium adjus tment .  The  impact  of  a  one  t ime 
increase  in  of fer ings  would  be  much smal le r .  
The  pr ice  e las t ic i ty  of  s tumpage  wi th  respec t  to  volume of fered  was  
es t imated  for  1959 f rom Adams resu l t s .  The  volume of  Nat ional  Fores t  t imber  
of fered  in  the  Douglas- f i r  Region  was  4 ,742.5  mi l l ion  board  fee t .  The  b id  
pr ice  rece ived  was  $55.34 .  The  re la t ionship  es t imated  by Adams was ,  
BPFSX = -15 .07  + 0 .668 PRLUM -  0 .004 SAFSX +  0.26  SP + 
(4 .73)  (2 .27)  (1 .21)  
0.559 OBFSXl ,  
(3 .18)  
where ,  
BPFSX = Average  b id  pr ice  of  a l l  Fores t  Serv ice  adver t i sed  
t imber  sa les ,  dol la rs  oer  Mbm; 
PRLUM = Average  mi l l  p r ice  of  lumber  in  the  Douglas- f i r  Region ,  
do l la rs  per  Mbm; 
Figure  9 .  Simula ted  Effec t  of  a  Ten Percent  Reduct ion  in  Lumber  Pr ice  
Simulatea 
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o o 
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SAFSX = Volume of  Fores t  Serv ice  adver t i sed  t imber  so ld ,  MMbm; 
SP = Species  composi t ion  of  Fores t  Serv ice  adver t i sed  t imber  
sa les ,  percentage  of  volume in  Douglas  f i r  and p ines ;  
OBFSX = Overbid  on  adver t i sed  Fores t  Serv ice  sa les ,  dol la rs  per  
Mbm.  
The  es t imated  e las t ic i ty  i s ,  
-0 .004 (4742.5 /55 .34)  = -0 .34  
which  indica tes  tha t  a  one  percent  reduct ion  in  s tumpage  pr ice  requi res  a  
three  percent  increase  in  the  volume of fered .  
Combining  the  resu l t s  provides  the  l inkage  be tween the  hous ing  and 
s tumpage  markets .  The  es t imated  e las t ic i ty  of  hous ing  demand wi th  respec t  
to  s tumpage  volume i s  0 .08 .  The  es t imated  e las t ic i ty  of  hous ing  supply  i s  
0 .09 .  A one  percent  increase  in  hous ing  demand and  supply  would  requi re  a  
125 and 111 percent  increase  in  Nat ional  Fores t  o f fer ings  respec t ive ly .  
The  requi rement  for  the  same change  dur ing  peaks  in  the  hous ing  cyc le  would  
be  a  180 percent  increase  for  demand and  a  71  percent  increase  for  supply .  
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CHAPTER I I I .  CONCLUSIONS 
The  lumber  and  wood products  market  i s  a  fac tor  market  for  hous ing .  
The  demand for  hous ing  de termines  the  demand for  lumber .  However ,  the  re ­
su l t s  of  th i s  ana lys is  indica te  tha t  in  the  shor t - run  lumber  pr ice  may be  
a  s igni f icant  fac tor  in  expla in ing  var ia t ion  in  the  cons t ruc t ion  cos t  of  new 
s ingle- fami ly  uni t s .  Cons t ruc t ion  cos t  inf luences  hous ing  supply  by  i t s  
impact  on  bui lders  margins .  This  impact  i s  car r ied  to  the  sa les  pr ice  of  
new uni t s  and to  a  very  l imi ted  extent  to  the  demand for  new uni t s .  
Rela t ionship  Between the  Lumber  and  Housing  Markets  
Changes  in  lumber  pr ice  resu l t  main ly  f rom changes  in  the  number  of  
hous ing  s ta r t s .  A one  percent  change  in  s ta r t s  resu l t s  in  a  0 .65  percent  
change  in  lumber  pr ice  in  the  same d i rec t ion .  The  change  in  lumber  pr ice  
i s  re f lec ted  in  cons t ruc t ion  cos t  by  a  0 .30  percent  change  in  the  same 
d i rec t ion .  The  change  in  cons t ruc t ion  cos t  i s  passed  onto  the  sa les  pr ice  
of  new uni t s  on  a  one- to-one  bas is  but  in  the  oppos i te  d i rec t ion .  The  
change  in  sa les  pr ice  and cons t ruc t ion  cos t  ha :  a  supply  e f fec t  in  the  res i ­
dent ia l  cons t ruc t ion  indus t ry  end  a  demand e f fec t  in  the  hous ing  market .  
A one  percent  increase  in  cons t ruc t ion  cos t  decreases  s ta r t s  by  0 .89  
percent  and  sa les  by  0 .79  percent  on  the  average .  Trac ing  the  e f fec t  of  a  
one  percent  change  in  lumber  pr ice  through the  markets  resu l t s  in  a  ne t  0 .26  
percent  change  in  supply  and a  0 .23  percent  change  in  demand.  The  d i f fe r ­
ent ia l  be tween the  supply  and demand e f fec ts  indica tes  tha t  lumber  pr ice  
cont r ibutes  to  the  se l f - regula t ing  cycles  in  hous ing .  Fur ther  ev idence  i s  
provided  by ana lyz ing  the  ne t  e f fec ts  in  the  v ic in i ty  of  the  peaks  and 
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t roughs  of  the  hous ing  cyc les .  The  ne t  e f fec ts  a t  the  1972 peak  were  -0 .1544 
for  demand and  -0 .4116 for  supply .  Increas ing  lumber  pr ices  p lay  the  wel l  
es tab l i shed  ro le  of  fac tor  markets  in  s lowing down and  revers ing  cyc l ic  in­
creases  in  ac t iv i ty  in  the  pr imary  indus t ry .  Lumber  p r ice  increases  reduce  
supply  a lmost  th ree  t imes  as  fas t  as  demand br inging  demand and  supply  back  
in to  l ine .  
The  same re la t ionship  ex is t s  dur ing  cyc l ic  t roughs .  The  ne t  demand and  
supply  e f fec ts  a re  -0 .23  and -0 .32  percent  respec t ive ly .  Lumber  p r ice  re ­
duct ions  increase  supply  fas te r  than  demand.  The  imoetus  for  recovery  
comes  f rom increased  demand,  supply  be ing  e las t ic  wi th  respec t  to  demand.  
The  ava i lab i l i ty  of  f inancing  dur ing  recover ing  per iods  i s  pr imar i ly  re ­
spons ib le  for  the  increase  in  demand.  
Fores t  Pol icy  Impl ica t ions  
The  resu l t s  of  th i s  ana lys is  indica te  tha t  a  Fores t  Serv ice  pol icy  of  
re leas ing  addi t ional  t imber  f rom na t ional  fores ts  in  response  to  shor t - run  
hous ing  cyc les  i s  inappropr ia te .  Such a  pol icy  would  be  counterproduct ive  
to  the  long-run  s tab i l i ty  of  the  hous ing  and fores t  products  indus t r ies .  
The  observed  lags  be tween the  market  responses  make i t  l ike ly  tha t  the  
cyc les  would  be  ampl i f ied .  Even i f  the  t imber  reached the  bui lders  in  
the  form of  lumber  when pr ices  were  h igh  the  ne t  resu l t  would  be  a  speed­
up in  inventory  bui ldup.  The  s l ight  increase  in  hous ing  sa les  tha t  would  
resu l t  would  increase  s ta r t s  a t  a  poin t  in  the  cyc le  when the  leve l  of  
s ta r t s  should  be  reduced.  The  ne t  resu l t  would  be  to  pro long and ampl i fy  
the  bui ldup and magni fy  the  dec l ine  tha t  would  fo l low as  inventor ies  a re  
reduced.  
51 
A d is t inc t ion  must  be  made be tween a  pol icy  to  be  implemented  in  the  
context  of  ex is t ing  economic  s t ruc ture  and a  coordina ted  federa l  hous ing  
program.  The  conclus ions  made on  the  bas is  of  th i s  and previous  ana lyses  
re la te  to  ex is t ing  economic  condi t ions .  As  noted  ear l ie r  no  coordina ted  
federa l  hous ing  program has  ever  been  developed tha t  was  suf f ic ien t  to  
achieve  the  goals  es tab l i shed  by the  1968 Housing  Act .  I f  such  a  program 
were  developed a  t imber  re lease  pol icy  change  would  need  to  be  cons idered  
The  pol icy  developed should  recognize  the  s tab i l iz ing  ro le  of  the  lumber  
and  o ther  fac tor  markets  for  hous ing .  
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APPENDIX A.  
DEFINITION AND SOURCE OF DATA SERIES 
Carpent ry  labor  -  CARPL3 
Descr ip t ion:  Average  hour ly  wage  ra te  for  carpent ry  labor .  
Source :  Engineer ing  News Record .  
Consumer  p r ice  index for  convent ional  hous ing  -  CCH 
Descr ip t ion:  Consumer  o r ice  index for  she l te r ,  home ownershio ,  
1957 = 100.  
Source :  U.S .  Depar tment  of  Commerce  Bureau  of  Economic  Analys is .  
Var ious  Years .  Bus iness  S ta t i s t ics .  Washington ,  D.C.  
Cons t ruc t ion  cos t  -  CONSTC 
Descr ip t ion:  Average  cons t ruc t ion  cos t  of  new s ingle- fami ly  s t ruc­
tures ,  thousands  of  do l la rs ,  not  seasonal ly  ad jus ted .  
Source :  Personal  communica t ions  wi th  Dol l ie  F inn ,  Div ,  of  Con­
s t ruc t ion  S ta t i s t ics ,  Socia l  and  Economics  S ta t i s t ics  
Adminis t ra t ion ,  U.S .  Depar tment  of  Commerce .  
Capaci ty  t rend  -  CPTRD 
Descr ip t ion:  Es t imated  long-run  capaci ty  of  the  sof twood lumber  
indus t ry .  
Source :  Es t imated  f rom peak  to peak t rend  l ine .  
Capaci ty  u t i l iza t ion  -  CPUTL 
Descr ip t ion:  Federa l  reserve  board  index  of  lumber  product ion  d iv ided  
by capaci ty  t rend .  
Source :  Calcula ted .  
Consumer  p r ice  index for  ren ta l  hous ing  -  CRM 
Descr ip t ion:  Consumer  p r ice  index for  she l te r ,  ren t ,  1967 -  100.  
Source :  U.S .  Depar tment  of  Commerce  Bureau  of  Economic  Analys is .  
Var ious  Years .  Bus iness  S ta t i s t ics .  Washington ,  D.C.  
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Demand for  ex is t ing  convent ional  hous ing  -  DECH 
Descr ip t ion;  Volume index  of  ex is t ing  s ingle- fami ly  home sa les ,  U.S . ,  
1972 = 100,  not  seasonal ly  ad jus ted .  
Source :  Nat ional  Associa t ion  of  Real tors .  1974.  Exis t ing  Home 
Sa les  -  1974 Annual  Repor t .  Washington ,  D.C.  
Demand for  new convent ional  hous ing  -  DNCH 
Descr ip t ion:  Tota l  sa les  of  new s ingle- fami ly  uni t s ,  thousands ,  not  
seasonal ly  ad jus ted .  
Source :  U.S .  Depar tment  of  Commerce  Bureau  of  Census  and  U.S .  
Depar tment  of  Housing  and Urban Development .  Var ious  
Years .  Cons t ruc t ion  Repor ts - -  New One-Family  Houses  
Sold  and for  Sa le ,  C25.  Washington ,  D.C.  
Fabr ica ted  meta l  products  -  FABMET 
Descr ip t ion:  Wholesa le  pr ice  index of  fabr ica ted  s t ruc tura l  meta l  
p roducts ,  1957 = 100.  
Source :  U.S .  Depar tment  of  Labor  Bureau  of  Labor  S ta t i s t ics .  
Var ious  Years .  Wholesa le  Pr ices  and Pr ice  Indexes .  
Washington ,  D.C.  
Federa l  reserve  board  index  of  lumber  product ion  -  FRBILB 
Descr ip t ion:  Federa l  reserve  board  index  of  lumber  product ion .  
Source ;  U.S .  Depar tment  of  Commerce  Bureau  of  Economic  Analys is .  
Var ious  Years .  Bus iness  S ta t i s t ics .  Washington ,  D.C.  
Housing  s ta r t s  -  HS 
Descr ip t ion:  New pr iva te  ( inc luding  farm) ,  s ingle- fami ly  hous ing  
uni t s  s ta r ted ,  U.S . ,  not  seasonal ly  ad jus ted ,  thousands .  
Source :  U.S .  Depar tment  of  Commerce  Bureau  of  the  Census .  Var­
ious  Years .  Cons t ruc t ion  Repor ts - -  Housing  S tar t s ,  C20.  
Washington ,  D.C.  
In te res t  ra te  -  IN 
Descr ip t ion:  Cont rac t  ra te  on  convent ional  f i r s t  mor tgages  for  new 
uni t s ,  percentage .  
Source :  Board  of  Governors  of  the  Federa l  Reserve  Sys tem.  
Var ious  Years .  Federa l  Reserve  Bul le t in .  Washington ,  
D.C.  and  Federa l  Home Loan Bank Board .  Var ious  Years .  
FHLBB Journa l .  Washington ,  D.C.  
71 
Inventory  of  new uni t s  -  INV 
Descr ip t ion:  Tota l  new s ingle- fami ly  uni t s  for  sa le ,  thousands .  
Source :  U.S .  Depar tment  of  Commerce  Bureau  of  Census  and  U.S.  
Depar tment  of  Housing  and Urban Development .  Var ious  
Years .  Cons t ruc t ion  Repor ts - -  New One-Family  Houses  
Sold  and for  Sa le ,  C25.  Washington ,  D.C.  
Lumber  product ion  -  LPROD 
Descr ip t ion:  Product ion  of  a l l  types  of  sof twood lumber ,  mi l l ions  of  
board  fee t .  
Source :  U.S .  Depar tment  of  Commerce  Bureau  of  Economic  Analys is .  
Var ious  Years .  Bus iness  S ta t i s t ics .  Washington ,  D.C.  
Lumber  sh ipments  -  LSHIP 
Descr ip t ion:  Shipments  of  a l l  types  of  sof twood lumber ,  mi l l ions  of  
board  fee t .  
Source :  U.S .  Depar tment  o f  Commerce  Bureau  of  Economic  Analys is .  
Var ious  Years .  Bus iness  S ta t i s t ics .  Washington ,  D.C.  
Lumber  s tocks  -  LSTOCK 
Descr ip t ion:  Gross ,  end  of  per iod  mi l l  s tocks  of  a l l  types  of  sof t ­
wood lumber ,  mi l l ions  of  board  fee t .  
Source :  U.S .  Depar tment  of  Commerce  Bureau  of  Economic  Analys is .  
Var ious  Years .  Bus iness  S ta t i s t ics .  Washington ,  D.C.  
Loan to  va lue  ra t io  for  new uni t s  -  LVN 
Descr ip t ion:  Rat io  of  loan  va lue  to  purchase  pr ice  on convent ional  
f i r s t  mor tgages  for  new uni t s ,  percentage .  
Source :  Board  of  Governors  of  the  Federa l  Reserve  Sys tem.  Var­
ious  Years .  Federa l  Reserve  Bul le t in .  Washington ,  D.C.  
and  Federa l  Home Loan Bank Board .  Var ious  Years .  FHLBB 
Journa l .  Washington ,  D.C.  
Mor tgage  supply  -  MTGS 
Descr ip t ion:  Tota l  new mor tgage  loans  of  a l l  savings  and loan  asso­
c ia t ions ,  U.S . ,  not  seasonal ly  ad jus ted ,  mi l l ions  of  
do l la rs .  
Source :  U . S .  Depar tment  of  Commerce  Bureau  of  Economic  Analys is .  
Var ious  Years .  Bus iness  S ta t i s t ics .  Washington ,  D.C.  
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Commercia l  in te res t  ra te  -  PRIM 
Descr ip t ion:  Rate  for  3-5  year  U.S .  government  secur i t ies ,  percentage .  
Source ;  U.S .  Depar tment  of  Commerce  Bureau  of  Economic  Analys is .  
Var ious  Years .  Bus iness  S ta t i s t ics .  Washington ,  D.C.  
Sa le  pr ice  -  SALEP 
nocr r inf inn"  MoHian ca  1  oc  nv i ro  fnr  r\a\.i c  i  nn  1  Q_-f  am-i  1  K<->nioc  I I  C;  
no t  seasonal ly  ad jus ted .  
Source :  U.S .  Depar tment  of  Commerce  Bureau  of  Census  and  U.S .  
Depar tment  of  Housing  and Urban Development .  Var ious  
Years .  Cons t ruc t ion  Repor ts - -  New One-Family  Houses  
Sold  and  for  Sa le ,  C25.  Washington ,  D.C.  
Sof twood lumber  p r ice  -  SLUM 
Descr ip t ion:  Wholesa le  pr ice  index of  d r ied ,  d imens ion ,  cons t ruc t ion  
grade  Douglas  f i r ,  1957 -  100.  
Source :  U.S .  Depar tment  of  Commerce  Bureau  of  Economic  Analys is .  
Var ious  Years .  Bus iness  S ta t i s t ics .  Washington ,  D.C.  
S tumpage  pr ice  -  STPP 
Descr ip t ion:  Average  s tumpage  pr ice  of  t imber  so ld  f rom publ ic ly  
owned or  managed land  in  Washington ,  Oregon,  Montana ,  
Idaho,  and  Cal i forn ia ,  do l la rs  per  thousand board  fee t .  
Source :  U.S .  Fores t  Serv ice  Pac i f ic  Nor thwest  Fores t  and  Range  
Exper iment  S ta t ion .  Var ious  Years .  Product ion ,  Pr ices ,  
Employment  and  Trade  in  Nor thwest  Fores t  Indus t r ies .  
Por t land ,  Oregon.  
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APPENDIX B.  
DATA SERIES USED IN THE INVESTIGATION 
Per iod  DECK men HS MTGS SALEP CONSTC SLUM LPROD LSHIP 
1955 12  41 38 512 2062 199 16,989 928 238.2 238.1 
1955 1  49  41  455 1572 212 17,559 943 218.4 232.1 
2 52 42 504 1572 206 17,148 945 232.2 233.0 
3 S7 52 831 2029 207 17,577 976 275.8 278.7 
4 52  47  943 Ï9Ï2  229 17,458 1045 255.1 277.3 
5 52 49  846 1716 224 17,821 1049 261.7 271.1 
5 57 41  798 1543 211 17,889 1012 260.1  248.9 
7 52  40  590 1244 219 17 ,185 962 222.7 229.0 
8 57 35 694 1325 205 17,075 957 256.3 250.6 
9 52 29 594 1128 222 17,344 957 246.7 222.0 
10 45  30 535 957 208 16,983 916 230.0 214.5  
11  41  25  502 876 214 16,984 885 206.7 199.6 
12 34 23  380 949 213 17,570 888 198.2 199.1  
1957 1  42  30  402 798 220 17,084 898 201.6 194.9 
2 48  32  402 961 224 17,220 932 214.9 215.2 
3 65 41 665 1355 225 17,770 933 257.3 245.1  
4  73  44  798 1356 223 17,672 921 228.8 237.8 
5 63 49 873 1760 240 18,084 915 246.2 247.5 
5 79 46 875 2186 237 17,782 924 240.6 245.9 
7 72  46 823 1879 234 17,942 919 211.2 229.7 
8 80 47  836 2253 215 17,836 956 258.0 262.5 
9 65 43 781 1991 227 17,851 1007 240.9 249.1 
10 63 45 816 1970 223 18,176 995 249.1 247.4 
11 55 34 690 1822 230 18,201 990 232.9 228.5 
12 43  32  467 1780 218 18,965 1004 205.9 213.8 
1968 1 53 35  452 1407 234 18,725 1063 223.5 214.7 
2 50 43  554 1474 235 18,262 1095 234.6 236.8 
3 71 45  793 1787 246 18,847 1131 256.3 255.1  
n 72 46  980 1973 245 19,200 1155 268.2 274.2 
5 77 43 865 2106 253 19,107 1153 269.2  0-7  r  C c .  /  u  .  u  
5  75  41  814 1983 254 19,271 1167 247.4 253.2 
7 82 44 854 1859 246 19,015 1210 255.5  259.2 
8 82 47 825 1995 250 19,056 1238 260.8 268.7 
9 73  41  800 1840 250 19 ,734 1254 260.4 256.4 
10 75  40  855 1949 250 19,333 1262 276.7 285.0 
11 62 32 648 1724 246 19,608 1262 236.4 233.8 
12 10 32  537 1886 263 19,339 1383 232.3 223.1 
1969 1  60  34  512 1592 261 19,544 1437 235.3  230.9 
2 64 40 479 1581 260 19,916 1 519  242.3 236.4 
3 74 43  719 1872 262 19,950 1440 269.5 258.4 
4 73  42 850 2072 259 20,448 1551 278.8 266.4 
5 82 43 913 2147 269 20,590 1392 257.1 258.2 
5 82 44 826 2415 252 20,004 1214 238.8 235.4 
7 81 39  735 1976 268 19,601 1057 236.6 224.5 
8 78 40  695 1920 249 19.627 1050 238.9 231.8 
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Per iod  
1969 
1970 
IQJi  
1972 
1973 
' DECH DMCK HS MTGS SALEP CONSTC SLUM LPROD LSHIP 
9  72  33  715 1730 260 19,191 1045 249.3 242.5 
10 69 32  680 1699 244 19,670 1041 266.0 264.8 
11 54  31  550 1331 249 19,693 1061 217.0  219.0  
12  49 29 427 1509 252 20=441 1053 218.2  216.0  
1  55  33 334 1064 236 19,007 1025 224.5 199.5  
2  55 30  414 1042 241 18,909 1010 218.6 208.3 
3 64 35  619 1262 241 19 ,531 1001 245.5 242.8 
4 72 41 738 1400 242 19,734 1016 250.8 256.9 
5 75 43  748 1586 257 19,110 1023 243.3 238.4 
6 85 45  830 2086 238 18,887 1002 234.5 251.8 
7 85 44  755 2080 229 19,146 998 235.6  243.3 
3 86 49 773 2111 235 18,904 1027 241.9 247.2 
9 78  45  760 2183 226 18,544 1049 246.3 247.2 
10 73  44  794 2127 221 19,284 1041 252.0  248.3 
11 63  40 674 1972 235 19,057 1025 214.6 212.0 
12 56  38 690 2470 223 18,335 1001 210.4 212.1 
1 67  45  S49 1667 239 18,772 1084 222.3 217.2 
2 74  49 582 1887 245 19,616 1190 244.6 249.3 
3 97 62  915 2795 243 20,139 1363 283.0 283.5 
4 99  62  1160 3168 258 20,745 1376 287.4 291.6 
5 98 58 1155 3438 245 20,671 1378 256.9 265.4 
6 106 59 1169 4301 261 20,390 1434 .  277.1 295.0 
7 104 64 1076 4151 252 20,843 1545 260.4 262.5 
3 101 62  1116 4111 253 20,202 1596 271.8 276.2 
9 90  50 1020 3672 254 20,384 1584 271.0 271.1 
10 84  52  1029 3405 256 20,426 1557 262.5 272.9 
11 80 50 929 3298 257 20,683 1543 249.2 251 .3  
12  66 44 804 3592 253 20,141 1577 244.3 248.4 
1 73 51 761 2632 247 20,348 1634 238.2 240.0 
2 90  56 763 2849 265 20,436 1639 260.9  o  rr-7  c  & V/ . V 
3 110 60  1114 3910 274 21,084 1643 287.7 298.3 
4 101 65 1198 3319 267 21,566 1664 271.0 280.0 
5 111 64  1351 4603 270 21,604 1715 286.5 302.2 
5 119 63  1381 5449 263 21 ,498 1738 275.2 286.2 
7 110 73  1190 4572 277 21,427 1808 256.1 264.8 
8 120 72  1313 5372 281 22,082 1813 281.7 285.9 
9 103 61 1205 4689 280 21,916 1820 270.8 275.7 
10 99 65  1170 4522 289 22,171 1825 290.1 289.3 
11 87 50 970 4393 291 22,706 1832 257.8 258.8 
12 72  47  731 4591 297 22,200 1832 223.4 229.7 
1 91 54  770 3702 299 22,688 1846 247.7 247.5 
2 100 58 735 3710 297 23,514 2040 252.9 249.6 
3 120 66 1050 4990 314 24,185 2349 289.0 283.2 
4 114 63 1205 4989 328 24,950 2388 276.3 276.5 
5 121 64  1316 5477 320 24.348 2433 279.3 278.8 
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1973 
1974 
1975 
d  DECH DNCH HS MTGS SALEP CONSTC SLUM LPROD LSHIP 
5  125 60  1148 5738 331 25,327 2326 265.8 272.0 
7 120 53  1146 5059 342 24,206 2191 245.8 251.1  
8  119 52  1068 4791 332 24,816 2182 282.5 282.0 
9 91 44  845 3177 332 24,412 2304 261.8 251.8 
10 96 40  860 2781 333 24,570 2132 277.1  268.3 
11 83  36 705 2375 339 24,929 2064 248.6 241.5 
12 63 28 467 2525 359 25,532 2062 219.9 208.8 
1 88 36 432 2343 342 26,168 1928 227.2 215.1 
2 95 41  575 2693 349 25,846 1974 242.7 232.1 
3 117 54  769 3642 360 27,336 2198 265.7  269.8 
4 121 54  1021 4482 359 26,932 2254 288.7 282.5 
5 126 55  963 4909 360 27,317 2168 274.1 277.3 
6 114 48  993 4244 361 26,590 2030 244.6 242.2 
7 121 47  906 3810 362 26,724 1967 234.7 223.4 
8 113 43  798 3588 363 27,062 1848 242.3 234.2 
9 90  39  734 2676 364 26,361 1770 221.3 210.3 
10 88 33 695 2399 365 26,655 1545 215.1 217.8 
11 /b  30  572 1945 366 25,882 1684 172.9 183.7 
12 62 23 410 2212 367 26,641 1613 150.6 160.3 
1 74  29  398 2004 372 26,705 1676 169.1 170.7 
2 88 33 400 2277 379 28,032 1779 181.2 184.2 
3 107 44  625 3110 388 29,125 1783 208.5 211.8 
4 119 54  778 4173 392 29,617 1896 235.1 240.0 
5 124 56  928 5370 395 29,703 2054 241.4 236.4 
5 127 51 903 5971 379 30,429 1956 232.2 228.0 
7 124 51 928 5489 386 30,014 2004 232.6 237.6 
3 124 53  907 5731 382 29,414 2056 240.6 234.6 
9 117 45  845 5588 397 30,515 2020 249.7 255.1 
10 117 45  938 5694 407 30,836 1938 263.6 258.1 
t  1  AC Zi V r. c  716 43  /O zl l  1  30 .900 1  903 203.2 217.5 
12 90 38 556 5254 424 31,000 2015 205.4 221.4 
Per iod  LSTOCK CRH CCH LVN IN PRIM INV CARPLB FABMET 
1962 12  454.8 974 937 73.3 5.80  4.90 218 4.756 96.8 
1965 1  449.5  976 938 73.4  5.81 4 .89 219 4 .763 97.1 
2 446.3 977 940 73.2 5.85  5.02 215 4.783 97.4  
3  .  i 978 942 74.2 5.90  4 .94  214 4.788 97.8 
4 426.8 979 948 73.9 5.99 4!86 212 4.799 98.1 
5 415.0 980 954 73.4 6.02 4.94 207 4 .830 98.5 
6 424.9 980 961 74.4 6.07 5.01  205 4 .905 98.6 
7 412.9 981 964 72.1  6.12 5.22 202 4 .950 98.9 
8 415.9 984 966 74.0 6.18 5.88 201 4.977 98.9 
9 439.0 985 969 71 .1  6.22 5.62 202 4.982 99.0 
10 460.0  987 974 71 .0  6.32 5.38 195 5.007 99.3 
11 465.5  989 977 71 .5  6.40 5.43 191 5 .482 99.5 
12 464.8 990 984 72.3 6.49 5.07  189 5.040 99.6 
1967 1  471 .6  991 985 73.3 6.47  4.71 186 5.065 99.5 
2 470.1  994 986 73.8 6.44  4.73 186 5.065 99.5 
3 482.8 995 984 74.1 6.41 4.52  181 5.081 99.5  
4  475.3  995 987 73.3 6.37 4.46 177 5 .091 99.6 
5 474.7 997 993 74.8 6.28 4.68 179 5.196 99.8 
6 470.0 997 995 73.6 6 .29 4.96 183 5.263 99.4 
7 ,  452 .5  1000 997 74.4 6.34 5.17  178 5.302 99.8 
8 447.6 1002 1002 74.3 6.34 5.28 176 5.328 100.1  
9  440.1 1003 1005 73.6 6.37 5.40 178 5.328 100.2 
10 441 .4  1005 1008 74.0 6.37 5.52  184 5.370 100.3 
11 444.8 1007 1011 73.6 6.37 5.73 183 5 .380 100.5 
12 435.1  1010 1017 72.7 6.41 5 .72 182 5.381 100.7 
1968 1 445.7 1011 1020 72.9 6.39 5.53 188 5.391 100.8 
2 443.8 1013 1025 74.5 6.47 5.59 186 5.424 101 .0  
3  442.9 1016 1027 74.3 6.50 5.77 192 5.424 101.4  
A 4- 438.9 1 m o 1 lu * w 1029 73.4 5.57  5 .69  202 5.458 101 .7  
5 432.9 1019 1031 73.2 6.69 5.95 204 5 .568 101.3 
5 425.7 1022 1046 74.4 6.88 5.71  202 5.654 102.0 
7 424.1 1024 1060 /3 .7  7.04 5.44  201 5.670 102.1 
8 416.0  1027 1069 73.6 7.10  5.32 199 5.801 102.4 
9 418.1 1029 1071 74.2 7.10 5.30 202 5.833 102.9  
10  411 .9  1032 1079 74.3 7.08 5.42 212 5.865 103.3 
11 409.6 1035 1088 74.1 7 .07 5.47 219 5.882 103.3 
12 415.0 1038 1095 74.0  7.09 5.99 219 5.899 103.5 
1969 1 Aoi  n -T£_ 1 , V 1040 1104 73.6 7.16  6.04 213 5.907 103.7 
2 426.9 1043 n i l  73.3 7.26 6.16 209 5.918 103.8 
3 438.0 1045 1129 73.8 7 .32 6.33 213 5.953 104.0 
4 450.4 1048 1141 72.6 7 .47 6.15 220 5.972 104.6 
5 449.3 1051 1148 73.2 7.50 6.33 224 6 .050 105.2 
c  452.7 1054 1154 73.0 7 .62 6.64 223 6 .300 105.4 
7 464.8 1057 1165 72.0 7.76  7.02 221 6 .389 106.3 
3  /I -7*1 A Ty i . 1 n^i 1 uO i  1:75  72.3 7.86 7.08 215 6.422 106.9 
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Per iod  LSTOCK.  
1969 
1970 
1971 
1972 
1973 
9 
10 
11 
12 
1 
2 
3 
4  
5  
6 
7 
8 
9 
10 
11 
12 
1 
2 
3 
4  
5  
6 
7 
S  
9  
10  
11 
12 
1 
2 
3 
4  
5  
0 
7 
8 
9 
10 
12 
1 
2 
3 
4  
468.7 
469.9  
468.2 
471.2  
495.4  
505.7  
502.4  
502.3 
507.2 
489.6 
481.9 
478.4 
477.5  
481.2 
483.8 
485.9 
489.9 
479.3  
478.8 
475.5  
467.0  
449.1  
447.0 
444.9 
444.8 
434.4 
432.3 
428.9 
426.4 
429.7  
419.1 
410.1 
394.4 1186 
383.4  
374.7 
370.5 
365.6 
370.8 
365.6 
358.3 
358.6 
361.9 
367.7 
367.4 
368.6 
CRM 
1065 
1069 
1072 
1077 
1079 
1084 
1088 
1091 
1094 
1098 
1101 
1105 
1109 
1114 
1118 
1126 
1129 
1136 
1139 
1144 
1147 
1152 
1154 
1158 
1161 
1164 
1166 
1169 
1175 
1173 
1180 
11 pA 
1190 
1192 
1196 
1199 
1203 
1205 
1210 
1218 
1223 
1228 
1232 
1237 
CCH 
1186 
1195 
1202 
1210 
1221 
1235 
1255 
1265 
1275 
1285 
1290 
1300 
1313 
1319 
1325 
1334 
1334 
1323 
1312 
1309 
1316 
1330 
1335 
1344 
1351 
1357 
1367 
1370 
1378 
1 oGC 
1382 
1385 
1389 
1396 
1407 
1413 
1415 
1418 
1420 
1426 
1426 
1429 
1432 
1436 
1442 
LVN 
72.4 
72.9 
72.8 
71 .9  
69.3 
71.8 
71.1 
71.3 
71 .7  
71.3 
71.5 
71 .6  
72.7 
72.4 
72.1 
74.0 
73.3 
73.9 
73.7 
73.6 
74.0 
73.7 
74.5 
73.9 
75.3 
75.5 
75.4 
74.6 
75.0 
-I c r  y u  .  w/ 
76.2 
76.0 
76.2 
y c  5  
7A0 
/  7 .5  
77.5 
77.3 
77.4 
77.9 
76.6 
78.6 
73.4 
78.2 
77.7 
IN 
7.89 
7.98 
7.97 
8.07 
8.16  
8.23 
8.29 
8.24 
8.28 
8.31 
8.32 
8.35 
8.31 
8.33 
8 .26  
8.20  
8.03 
7.74 
7.52 
7.37 
7.36 
7.38 
7.51 
7 .60 
7.67 
7.68 
7.65 
7.63 
7.62 
1 AC 
A38 
7.38 
7.40  
7.41 
7.43 
7.45 
7.43 
7.48 
7.50 
7.51  
7.52 
7.52 
7.51 
7.53 
7.55 
PRIM INV CARPLB FABMET 
7.58 
7.47 
7.57 
7.98 
8.14 
7.80 
7.20 
7.49 
7.97 
7.86 
7.58 
7.56 
7.24 
7.06 
6.37 
5.86 
5.72 
5.31  
4.74 
5.42  
6.02  
6.36 
6.77 
6.39 
5.96 
5.68 
5.50 
5.42  
5.33 
C CT 
5 !74  
6.01 
5.69  
5 .77  
5.86 
5.92 
6.16  
6 . 1 1  
6.03 
6.07 
5.29  
,61  
.85  
7./! 0 . 
6.78 
219 
228 
226 
228 
212 
207 
214 
220 
221 
218 
219 
212 
216 
217 
217 
227 
219 
212 
220 
229 
237 
248 
248 
250 
263 
274 
204 
284 
295 
293 
312 
323 
338 
357 
361 
375 
383 
398 
408 
416 
415 
407 
417 
423 
430 
6.439 
6.477 
6 .526 
6 .550 
6.616 
6.632 
6.632 
6.652 
6.901 
7.016 
7.292 
7.353 
7.356 
7.356 
7.937 
7.420 
7.535 
7.535 
7 .549 
7.627 
7.820 
8.000 
7.998 
8.170 
8.183 
8.173 
8.173 
3.173 
8.365 
S. ^ 0^ 
s !  412 
8.457 
8.514 
8.627 
8.696 
8.738 
8.800 
8 .820 
8.900 
8.940 
8.980 
9.050 
9.042 
9.040 
9.180 
107.1 
107.6 
107.8  
107.9 
108.2 
108.8 
110.1 
110.5  
111 .3  
112.1 
113.1  
113.3 
113.5 
114.0 
113.8 
114.2 
115.2 
115.7  
116 .6  
116.8 
117.3  
117.9 
118.2 
119.6 
120.3 
120.3 
120.3 
120.4 
121.6 
122.0  
122J  
122.1  
122.0 
122.2  
122 .2  
122.5 
122.7 
123.0 
123.1 
123.3 
124.4 
124.7 
125.0 
125.7 
126.7 
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Per iod  LSTOCK CRM CCH LVN IN PRIM INV CARPLB FABMET 
T973 
1974 
1975 
6 
7 
8 
9 
10 
11 
12 
1 
2 
3 
4  
5  
6 
7 
8 
9 
10 
11 
12 
1 
2 
3 
4  
5  
5  
7  
8 
9 
10 
1 1 
12  
361.3 
356.1 
356.5  
366.6 
375.3 
382.4 
393.5  
405.5  
416.1  
412.0  
418.2 
413.7 
416.1  
433.6 
441.7 
452.7 
450.0 
439.2 
429.5  
427.9 
424.9 
422.2 
417.3 
424.6 
428.8 
423.8 
429.5 
424.1 
429.6 / l i e  O 
-r ) u . wf 
399.2 
1240 
1244 
1250 
1254 
1259 
1263 
1269 
1273 
1280 
1234 
1288 
1293 
1298 
1303 
1309 
1314 
1322 
1328 
1335 
1345 
1351 
1355 
1359 
1364 
1369 
1373 
1380 
1384 
1393 
1 ooo 
1406 
1450 
1452 
1470 
1492 
1515 
1526 
1536 
1548 
1558 
1572 
1582 
1594 
1612  
1632 
1654 
1679 
1701 
1717 
1740 
1756 
1773 
1782 
1794 
1801 
1814 
1823 
1828 
1839 
1848 
1  Q C Q  
78.0 
78.1  
76.7 
77.3  
76.9 
75.5 
75.7 
76.3 
76.5 
77.3 
77.3 
76.8 
76.9 
74.4 
75.3 
74.8 
74.7 
73.6  
76.6 
73.8 
76.5  
75 .1  
76 .4  
75 .5  
76.4 
75.9 
77.0  
75.9 
77.5  
7.62 
7.69 
7.77 
7.98 
8.12 
8 . 2 2  
8 .28 
8.33 
8.40 
8.43 
8.47 
8.55 
8.65 
8.75 
8.87 
8.97 
8.95 
9.04  
9.06 
9.09 
8.88 
8.79 
8.71 
8.63 
8.73 
8 . 6 6  
8.63 
8.70 
8.75 
6.76 
7.49  
7 .75  
7 .16  
6.81 
6.96 
6.80 
6.94 
6.77 
7.33 
7.99 
8.24 
8.14 
8.39 
8.64 
8.38 
7.98 
7.65 
7.22 
7.29 
6.85 
7.00 
7.76 
7.49 
7.26 
7.72 
8.12 
8 . 2 2  
7.80 
441 
451 
457 
454 
457 
456 
455 
449 
445 
443 
445 
442 
440 
432 
428 
415 
415 
410 
407 
403 
396 
388 
384 
380 
380 
384 
382 
383 
391 
333 
9.200 
9.260 
9.330 
9.390 
9.390 
9.390 
9.390 
9.510 
9.550 
9.550 
9.550 
9.550 
9 .550 
10.080 
10.080 
10.080 
10.080 
10.190 
10.260 
9.757 
9.786 
9.786 
9.786 
9.858 
10.048 
10.148 
10 .466 
10.530 
10.566 
10.580 
126.9 
127.1 
127.8 
128.7 
129.6 
130.9 
131.8 
135.4  
136.8 
140.3 
144.0  
151.8  
158.8 
165.3 
175.1 
179.9 
182.0  
182.5 
182.9 
185-4  
189.4 
189.9 
188.4 
188.8 
188.6 
188.5 
189.1 
189.2 
190.2 
1 on n 
1878 76.8 8.76 7.50 383 10.623 190.9 
Per iod  CPUTL FRBILB CPTRD STPP 
1965 12  96 .6  107.8  111 .5  267 
1956 1  96 .6  108.0 111.8 267 
2 97.2  108.0  112.0 267 
3 99.1  111.2  112.2 267 
4 100.0  112.4  112.4  253 
5  93 .7  105.5  112.6  253 
6 93.7 105.7  112.8 253 
7 91.2  103.1  113.0  267 
8 84.5 95.7  113.3  267 
9 83.4 94.6 113.5 267 
10 84.2 95.7  113.7  245 
11 82.7 94.2 113.9 245 
12 85.0 97.0 114.1  245 
1967 1  84.3 96.4 114.3  254 
2 84.0 96.2 114.5 254 
3 84.3 96.7  114.7  254 
4 87.6 100.7  115.0 224 
5 84.7 97.5  115.2  224 
5 85.6 98.8 115.4  224 
7 87.0 100.6  115.6  223 
8 86.5 100.2  115.8  233 
9 88.3 102.4 116.0  233 
10 88.6 103.0 116.2  283 
11 39 .1  103.7  116.4 283 
12 88.3 103.0 116.7  283 
1968 1 87.0 101.7  116.9  301 
2 86.7 101.5 117.1  301 
3 87.6 102.8 117.3 301 
4  87.3 102.6 117.5 314 
8 7 . 5  103.1  117.7  3 1 4  
5 89J 105.1 117.9  314 
7 88.0 104.0 118.2 357 
8  87.6 103.7 118.4 357 
9  90.2 106.9 118.6 357 
l u  89.7 106.5 118.8 430 
11 91 .3  108.6 119.0 430 
12 92.9 110.8 119.2  430 
1969 1 91 .1  108.8 119.4 672 
2 92 .4  T n  rv /-:  :  u .  u  T i n  c  { I  .  u  672 
3 93.9 112.5 119.9 672 
4 90.2 108.3 120.1  606 
5 89.5 107.7  120.3 606 
6 88.6 106.7 120.5 606 
7 88.1 106.4 120.7  461 
8 89.9 108.7 120.9 461 
80 
Per iod  
1969 
l y / u  
1971 
1972 
1973 
CPUTL FRBILB CPTRD STPF 
9  88.4 107.1  121.1  461 
10  89.2 108.2 121.3  377 
11  90.2 109.6 121 .6  377 
12  89.8 109.4  121.8 377 
1  38 .5  107.9  122.0 368 
2 86.1  105.2  122.2 368 
3 85.0 104.0  122.4 368 
4 86.4 106.0  122.6 249 
5 86.1 105.8  122.8 249 
6 84.8 104.3 123.1  249 
7 85.6 105.5 123.3 337 
8 88.3 109.0  123.5 337 
9 86.7 107.2 123.7 337 
10 86.2 106.8 123.9 211 
11  86.2 107.0  124.1  211 
12  86.9 108.0 124.3 211 
1  87.1 108.5  124.5  286 
2 88.9 110.9 124.8  286 
3 88.3 110.3  125.0  286 
4 89.9 112.5  125.2 218 
5 87.7 110.0  125.4 218 
6 90.8 114.0  125.6 218 
7 90.7 114.1 125.8 283 
8 90.4 113.9 126.0  283 
9 90.9 114.8 126.2 283 
10 93 .5  118.2 126.5 347 
11  94.3 119.4 126.7  347 
12 95.9 121.7  126.9 347 
1 96.0 122.0 127.1 391 
/ 94.0  Tin  -7 113 . /  T 0-7 O 1 C  V .  V 391 
3  93.8 119.6 127.5 391 
4 93.9 119.9 127.7 369 
5 93 .1  119.1 128.0 369 
6 95 .0  121.8 128.2 369 
7 94.6 121.5  128.4 518 
8 94.2 121.1  128.6 518 
9 95.3 122.8 128.8 518 
10 99.3 128.1 129.0 621 
11 99.2 1 OO 0  1 .  (_ 129 .2  621 
12 96.0 124.3 129 ."4  621 
1 97.0 125.8 129.7 935 
2  98.9 128.5 129.9 935 
3 99.6 129.5 130.1 935 
4 99.1 129.1 130.3 934 
5 97.7 127.5 130.5 934 
5 
7  
8 
g  
10 
11 
12 
1 
2 
3 
4  
5  
6 
7  
8 
9 
10 
11 
12 
1 
2 
3 
4  
5  
6 
7 
8 
9 
10  
11  
12  
81 
CPUTL FRBILB 
96.8 126.6 
95.8 125.4 
97.9 128.4 
98.1 128.9 
96.8 127.4 
96.6 127.3 
100.0  132.0 
95.5  125.1  
96.3 127.1 
95.5 126.1 
96.1 126.8 
95.1  126.8 
95.2 125.6 
92.1 121.5  
92.0 121 .5  
88.3 116.5 
82.8 109.3 
79.7 105.2 
76.5 101.0 
75.7  99 .9  
75 .4  99 .6  
75 .6  99.8 
78.8 104.1  
EH.8 108.0 
83.3 110.3 
84.8 112.0 
86.7 114.5 
87.5 115.5  
88.5 116.8 
37.1  1  1  rr  n  I I U . V  
88.5 116.8 
CPTRD STPP 
130.7 934 
130.9 934 
131.1  934 
131.4  934 
131.6  1075 
131.8 1076 
132.0 1076 
132.0 1076 
132.0 1076 
132.0 1076 
132.0 1076 
132.C 1076 
132.0 1076 
132.0  1315 
132.0  1315 
132.0 1315 
132.0 895 
132.0 895 
132.0 895 
132.0  831 
132.0 831 
132.0 831 
132.0 780 
132.0 780 
132.0 780 
132.0 827 
132.0 827 
132.0 827 
132.0 825 
TOT n  OOC 
132.0 825 
